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EXECUTIVE SUMMARY

The Sheridan Site Committee has investigated the Sheridan Dis-
posal Services site near Hempstead, Texas. The ultimate objec-
tive of the Feasibility Study is to provide a basis for select-
ing a cost effective remedial alternative that is protective of
human health and the environment. The alternatives constructed
and evaluated are designed to meet this and other remedial
objectives as well as attain Federal and State requirements that
are applicakle or relevant and appropriate (ARARs). The invest-
igation and evaluation of this site have been divided into a
source control effort and a ground water migration management
effort. The source control effort has resulted in a Source
Control Remedial Investigation and this document, the Source
Control Feasibility Study.

The facility currently occupies approximately 110 acres and in-
cludes a 42 acre evaporation system, a main pond whose surface
area varies from 12 to 15 acres (depending on water level), and
a 17 acre dike area around the main pond. An inoperable incin-
erator and a group of nine treatment and storage tanks are lo-
cated on the east side of the main pond on the levee. Remaining
acreage consists of borrow ditches excavated for the dikes and
other "buffer zone" areas inside the perimeter fence.

Following site characterization, source control technologies
were screened from possible general response actions and assem-
bled into alternatives. These alternatives underwent detailed
design analysis, including sufficient design development to
enable a detailed cost estimate to be prepared. The following
six alternatives survived the screening process and were carried
forward into the detailed analysis phase:

o Take no action at the site.

o Mix the main pond sludge with clay-rich soil and cover
the main pond and dikes with an engineered cap.
Protect the site from river bank erosion and soil
erosion.

0o Stabilize the sludge within the main pond. Cap and
control erosion as above,

o Biologically treat the sludge. Cap and control erosion
as above.

o Separate the sludge into o0il, water and solids

fractions and incinerate the oil fraction. Cap and
control erosion as above.

£
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o Incinerate the sludge in a rotary kiln incinerator.
Cap and control erosion as above.

In the detailed alternative analysis phase, each of these alter-
natives was ranked based on relative compliance with ARARs; re-
duction of toxicity, mobility or volume; short term effective-
ness; long term effectiveness and permanence; implementability;
cost; acceptability to the community; acceptability to the
State; and overall protection of human health and the
environment. Based on this detailed evaluation it will be
possible to select a cost effective remedial alternative
consistent with the objectives outlined above.

ii

E716

010955




SOURCE CONTROL FEASIBILITY STUDY

SHERIDAN DISPOSAL SERVICES SITE
WALLER COUNTY, TEXAS

1 - INTRODUCTION

1.1 Purpose_ and_Scope

The purpose of this Source Control Feasibility Study (FS) is to
present the process and results of the development of the source
control remedial alternatives for the Sheridan Disposal Services
(SDS) site. This FS 1is based on the information and data
presented in the July 1987 Source Control Remedial Investigation
(RI) by the Sheridan Site Committee (S5C) and the June 1988
Baseline Risk Assessment (RA). The RI defined the character of
the site and the RA addressed the necessity of remediation by
evaluating risks represented by taking no action. By addressing
the risks identified in the RA, the FS alternatives will be
protective of human health and the environment.

The FS identifies and analyzes source control alternatives that
are consistent with the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act (SARA), and the
National 0il and Hazardous Substances Polluticn Contingency Plan
(NCP), and which effectively mitigate and minimize threats to,
and provide adequate protection of, public health and welfare
and the environment at the site.

1.2 Site History
1.2.1 Geographical Locatign

The SDS site is located in Waller County, Texas, avproximately
nine miles north-northwest of the City of Hempstead, Texas and
two miles northwest of the intersection of Clark Bottom Road and
Farm Road 1736 (Fig. 1-1). The property is bounded on the east,
south and west sides by farm and ranch lands, and on the north
by the Brazos River,. The site lies within the Gulf Coastal
Plain Physiographic Province and 1s transitionally positioned
between the Post Oak Savannah and Blackland Prairie HNatural
Regions of Texas.

1.2.2 Facility Description

The facility currently occupies approximately 110 acres, and in-
cludes a 42 acre evaporation system, a 15 acre main pond and a

1-1
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17 acre dike area around the main pond (Figure 1-2). An inoper-
able incinerator and a group of nine treatment and storage tanks
are located on the east side of the main pond on the levee. Re-
maining acreage consists of borrow ditches excavated for the
dikes and other "buffer zone'" areas inside the perimeter fence.

The main pond was located in a naturally occurring, low-lying
area that was gradually expanded to about 22 acres utilizing a
system of dikes. The main pond was used as a surface impound-
ment for material disposal and for open pit burning. Partial
closure activity reduced the size of the main pond to
approximately 15 acres.

Water that accumulated in the main pond due to precipitation was
pumped into the evaporation system and allowed to evaporate.
The tanks were used for the szparation and treatment of incoming
liquid waste.

1.2.3 cChronological History of Site Managenment, Use and
Modifications

The SDS site, owned and operated by Mr. Duane Sheridan of
Hempstead, Texas, began accepting industrial wastes for disposal
in the late 1950s. These wastes were disposed of by open pit
burning and surface impoundment of ash residue in a naturally
low-lying area of Mr. Sheridan’s property. As the volume of
material accepted at the site increased, a levee composed of
native soils and combustion residuals from waste burning was
constructed around the pit area to form the main pond (sometime
in late 1963). These site management practices and facilities
were uscd through 1871.

A group of storage and treatment tanks were constructed begin-
ning in September 1971 in response to an order from the Texas
Water Quality Board (TWQB), a predecessor to the Texas Water
Commission (TWC). These tanks were used for steam treating oil-
water emulsions. Separated cils were used as fuel for a system
of ground flares that was installed in 1972.

A smaller pond (approximately 400,000 gallons) was constructed
in the northwest corner of the main pond dike (Figure 1-2)}. It
was used to receive incoming materials. From there the waste
was generally pumped into the steam treatment system for emul-
sion treatment. Any recovered oils were either sold or used for
ground flares or boiler feed to generate steam. Leftover resi-
dues were disposed of in the main pond. Liquid wastes from the
smaller pond were discharged directly into the main pond when
the steam emulsion system was not working or was over-loaded.
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In November of 1972 a fire destroyed the oil burner (incinera-
tor) system and the surface of the main pond was ignited,
burning off the surface layer of oil. In 1969 and 1973 severe
rainfall caused apparent overflows. The height of the dike was
increased in 1975 to mitigate this occurrence.

During 1974 and 1975, several trial burns of new incinerators
were performed by SDS. Permit approval was granted to SDS by
the Texas Air Control Board (TACB) for a liquid waste burner
(incinerator) that was designed and built by Mr. Sheridan. The
incinerator was in use until June 1978 when a fire destroyed
portions of the system.

In order to take care of the continuing problem of accumulated
pond stormwater, a new facility -- the evaporation system -- was
built in 1976 adjacent to the main pond. This 42 acre impound-
ment received wastewater from the main pond into a series of
small cells where it was allowed to evaporate.

5DS began closing the main pond with dike and other materials in
October 1978. An initial closure plan was agreed to by SDS and
the TWQOB in 1979. This plan called for initial closure of the
main pond, pumping of accumulated stormwater from the pond into
the evaporation system, and maintenance of the pond dike. Pond
water was transferred to the evaporation system and approxinmate-
ly seven acres of the main pond, corresponding to the receiving
basin, was covered with fill material.

A final closure plan was submitted to the Texas Department of
Water Resources (TDWR, now the TWC), by SDS on December 2, 1983.
It was rejected in January 1984, at which time the TDWR deter-
mined that SDS did not have +the expertise or resources to
properly close the site. At that time the TWC contacted certain
companies, whose waste may have been disposed of at the SDS
site, to request assistance in the site closure. The S58C was
formed by certain of those companies in response to that request
and has since worked with the TWC and the EPA to collect and
analyze information necessary to evaluate appropriate closure
alternatives.

The SDS site was proposed for inclusion on the National Priori-
ties List pursuant to Section 105 of CERCLA on June 10, 1986.

1.3 Source Material Description

The major sources of organic and inorganic chemical constituents
are the main pond water and sludges. There may be additional
gquantities of affected sludges and soils below the pond, in the

ET18
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dike and in the evaporation system. These sources are described
below. Manifest descriptions of some of the materials received
for disposal at the site are listed in Table 1-1. Summaries of
organic compounds and metals found in all sources are presented
in Table 1-2 (footnotes and references in the table relate to
the Baseline Risk Assessment). Based on the RA, the poly-
chlorinated biphenyl (PCB) concentrations in the exposed sludges
(which averaged 159 ppm for the pond sludge) drive the deter-
mination of remedial action levels for the site.

Main Pond

The current surface area of the main pond varies between 12 and
15 acres. The depth of the accumulated rainwater varies between
one and six feet during periods of accumulation and removal.

The main pond contents are stratified into a partial surface oil
and emulsion layer, an aqueous phase and a heavy sludge layer.
The surface oil layer (less than two inches in thickness) cur-
rently covers less than 15% of the pond surface and varies
depending on wind conditions. At the present time, the majority
of the oil layer has been removed from the main pond and the
main pond water has been evaporated in the evaporation system in
accordance with an Administrative Order issued by the EPA.

Based on results from the analysis of 15 samples collected in
June 1987, the main pond sludges vary in thickness from about
six inches to about 24 inches, with an average thickness of 12.4
inches. These sludges are approximately 45% water, 40% oil, and
15% solids, by weight. This depth contrasts with sludge thick-
ness measurements of one foot to just over three feet in
September 1984 (see Appendix A of RA). An average pond depth of
18 inches is used for visk and design calculations.

No samples of pond subsoil were collected during the RI invest-
igations due to the possibility of carry down of affected
material contained in the sludge.

Pond Dike

The dike around the pond has a surface area of approximately 17
acres and was constructed primarily from surrounding clays and
combustion residues from the incinerator. It is estimated that
up to 10% of the levee material may consist of materials charac-
terized as diatomaceous earth filter aid wetted with a petroleun
oil. This filter cake material contains unspecified organo-
metallic chemicals as well as insoluble barium and zinc salts.

ET18
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TABLE 1-1

Descriptions of Materials Listed on Manifests
for Disposal at the SDS Site

Alcohol, organic phesphorus compounds,

cobalt
Alkyl Benzenes
Ammcnia Bromate, Water

Barge, RR Tank Car Washings,
& Misc. Chemicals

Benzene, Ethers, Methychloride

Butyl Acrylates
Calcium Arsenate

Caustic and Latex Polymer

Copper Chloride Powder Catalyst

Diethylene Glycol, Resin, w/Toluene

Prilling Muds

Drum Washing Residue

Fatty Acid Esters

Fatty Alcohols

Filter Cake Residue

Furfural, Butadiene Copolymer
Glycol Still Bottoms
Herbicides

Hydraulic 0Oils

Insecticides

B, 5 & W Oils

Kerosene & Grease

Kitchen Grease & Water

Methacrylate

Molasses & Water

0Oily wastewater

Organic Sludge, Skimming,

Kerosene and Mineral
Spirits

Phenol Formaldehyde

010962

Pickling Acid

Polyethylene, Diatoamaceous
Earth

Proces- Wastewater

Soap

Sodium

Sodium Hydroxide

Sour Crude 0il

Spent cChlorinated Solvents

Spent Newspaper Inks and
Solvents

Styrene & Ethylbenzene Botton
Styrene Monomer w/Diesel
Vegetable 0QOils

Waste Chemicals

Water & 0il
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Parameter

Area (acres)

Representative thickness (feet)
Approximate votume {cu.yds.}
RDensity

Benzene

2,4-Dimethylphenol
Ethylbentens

Naphthalene

Total PCBs (as Aroclar 10146)
Phenaol

fTetrachloroethylene

Toluene

Trichlioroethylens

Metals (as total constituent)
Chromium

tead

Mickat

Zinc

Representative
Hater Concentrations (1}

Clark Lake

Pond

Water (2)
(Table 4-1&2)

19 (4)
7.1 (5)

217021

1.0 g/emd

t.14
0.304
0.625
4.505

Water

{West end)
(Table 8-7)

1.0 g/cmd

TaBLE 1-2

Brazos River
Water Quality
(fable 8-4)

Surficial
NA
NA
1.0 g/cm3

NO

a.01
0.0235
0.005
0.035

Summary of Representative Concentrations and Votumes for
Specific Waste Compartments and Receptors for the Sheridan Disposal Services Site

Representative Concentrations for Sotls/Siudaes (1)

Dike Area
L IE R R R R R R R
Pond Averaged Affected

Studges (2) Soils (B Soil Soils
mg/kg mg/kg ma/ ke mg/kg
12 17 12 40.75

1.5 1 5.5 0.5
30000 301693 114000 31066
1.1 g/emd 1.6 g/em3 1.3 g/emd 1.6 g/cm’
1050 12 23 ND
242 8 14 NG
3267 & %} ND
257 [ 12 ND
159 14 19 NO
495 45 99 ¥O
121 ND ND ND
1225 10 19 NO
50 ND ND ND
236 13 20 334
(VA YAy 290 45.7
67 12 14 17.6
573 285 492 72.6

(6}

8.25
0.5

200
1.3 g/emd

42.95
24.7
304
WG

25
nt
21.8
165.0
NG

surfrcral
NA
NA
1.6 g/em3

(1) Except for sludge samples, the representative concentration given is the average of f[detectad concentration({s)
olus 1/2*%(sample d.1.)] found for the waste compartment indicated.

{2) Representative values for sludge samples sre calculated as the average of all abave-detection-timit concentrations

Sce Appendix E-1 for documentation.

or 1/2 of detected value if there is only one detection in the data base.
These calculations provide worst-case levels for direct contact exposure and ground water models.

Toluene and Zinc to not include outlier values of 35,600 and 13,800 mg/Kg, respectively, because concentrations at that
magnitude were net confirmed in 1987 samples.

£3) Average dike soil concentration is calculated as the mean of all visualty affected and unaffected soils data

from the dike boring samples collected July 6-10, 1987 (see Appendix E-1 for documentation).
These calcutations provide data for dust emissions and direct expasure models,
(4) Acreage given is based on the assumption that, if abandoned, the pond would fill to an elevation of 176.5 feet
MSL and would decant over the lowest part of the dike at that elevation with each subsequent rainfatl.
The tow poiat appeacs ta be located on the north dike, west of the farmer tank battery and ceceiving pord (figure 2-2).
(5) Depth given is based on the average depth (3.6 feet) from the water surtace to the sludge surface {see Table 3-5)
as recorded in the June 17-18, 1937 sampling of pond sludges, pius the difference between the water elevation recorded
on that date (173" MSL) and 176.5° MSL (a difference of 3.5%).

€63 PCBs (as Aroclor 124B) were detected from 0.5-1' depth in evaporation system cells 3 and 15 at concentratians
of 1600 ug/kg and 110 ug/kg, respecfively (samples from February 1988 and December 1987 sumpling events).

0109653
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A series of borings were made through the depth of the dike to
confirm its construction and to characterize soils and waste
materials within it. Figure 1-3 shows the locations of these
borings. Appendix A contains the boring logs and summary tables
for the organic and inorganic analytical results. The boring
logs indicate that affected soil and sludge in the dikes is
typically not encountered until depths in excess of three feet.

SDbS began initial closure actions in 1979. Approximately five
acres of the pond in the northern section were covered with
construction debris and dike material. In an earlier pond
closure effort (not completed), another two acres of the south-
eastern portion of the pond were capped using apparently clean
fill materials and on-site soils. {These seven acres are in-
cluded in the estimated dike area of 17 acres.)

Evaporation Area Sludges and Soils

The evaporation system consists of 42 acres of water retention
cells. The majority of organic compounds that were identified
in the evaporation system occur in isolated sludge deposits at
or near the point of pond discharge into the evaporation system.
Based on samples collected in June 1987 and December 1987, the
remainder of the evaporation system contains soils that are
generally characteristic of background scils in the area. Metal
concentrations were generally in the same range as background
and no volatile or semi~volatile compounds were identified.
PCBs at concentrations of 1600 and 110 ug/kg (ppb) were
identified at two of nineteen sample locations. PCBs were not
detected in seventeen of the nineteen evaporation system soil
sampling locations (Appendix A of FS).

Process Tankade

Treatment process units at the SDS site are located on the top
of the levee and include an incinerator, a boiler, arnd nine
tanks. The tanks were used for separation and treatment of
oil/water emulsions and storage of solvents and fuel oils. The
tanks vary in size from 5G0 to 1000 barrels in capacity. The
tanks presently contain approximately 1500 bbl of oil and emul-
sion removed from the surface of the pond.

1.4 Methodeoloqgy

The methodology used in this FS report allows a step-by-step
evaluation of source control remedial technologies, alterna-
tives, and assembled alternatives by progressing through a
series of screening steps (see Table 1-3). Initially, general
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TABLE 1-3

Development of Alternatives

Phase I - Development of Alternatives

Identify potential treatment technologies, containment/
disposal requirements for residuals or untreated waste.

Assemble treatment/disposal combinations into alternatives.

Develop a range of alternatives attaining various levels of
performance.

Phase II- Initial Screening

ll

Screen alternatives to narrow the field for more detailed
analysis.

Phase III - Cetailed Analysis of Alternatives

1.

2.

Develop design criteria for each alternative.

Analyze alternatives relative to 1long and short-term
effectiveness, implementability and costs.

Verify/compare protectiveness, protection of human health

and environment; compliance with ARARs; and reduction of
toxicity, mobility or volume.

ET1e
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remedial technologies are evaluated on the basis of their
applicability to the site. Next, applicable technologies are
combined into complete remedial alternatives. Then, general
qualitative information is used to screen out unfeasible or
otherwise unacceptable alternatives. Through detailed analysis,
more refined and quantitative information is used to develop a
ranking of the remaining alternatives. This methodology
provides a systematic procedure for identifying and evaluating
alternatives, specifying criteria for determining the magnitude
and importance of effects resulting from the implementation of
an action, and considering measures to mitigate adverse effects.

The FS process results in the development of a range of alterna-
tives that incorporate treatment as a principal element, but
vary in the degree to which they minimize the need for long-term
management. Based on the final FS, a remedy will be selected
which is consistent with the Comprehensive Envircnmental
Response, Compensation and Liability Act (CERCLA), as amended by
the Superfund Amendments and Reauthorization Act (SARA)}, and the

National 0il and Hazardous Substances Pollution Contingency Plan
(NCP) .
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2 - EVALUATION OF SITE CONDITIONS

Detailed site characterization data are presented in the July
1987 Source Control Remedial Investigation Report and the
Baseline Risk Assessment (RA). The site characterization
developed in the RI was expanded in the RA to incorporate all
newly collected data. This revised characterization served as
the basis for the RA. The RA evaluated exposure pathways to
determine what level of risk is represented for each completed
pathway at the Sheridan site. Completed pathways describe the
mechanisms by which site constituents may reach human or envir-
onn.ntal receptors. All site conditions evaluated assumed no
remedial action.

The initial condition evaluated in the RA was the current site
condition. Under current site conditions, site access is limit-
ed by the fence; pond water level is controlled through perioedic
evaporation; dikes are maintained; and the surrounding landuse
is agricultural. Under these conditions, there are four com~
pleted pathways: 1) irnhalation of air emissions from the pond:
2) 1inhalaticn of wind blown dust; 3) impact on cattle utilizing
Clark Lake; and 4) consumption of organisms from the Brazos
River. Under number three, the pathway evaluated site surface
water run-off to Clark Lake and its potential impact on the
cattle’s water source, Under number four, the pathway was
represented by the possible leaching of site constituents
through the unsaturated zone beneath the site, into the shallow
aquifer and subsequent seepage into tne Brazos River. Based on
an evaluation of the risks represented by the calculated expo-
sure under these completed pathways, the risk assessment con-
cluded that these completed pathways, under existing conditions,
represented no significant risk.

In addition to evaluating current site conditions, the RA also
examined predicted risk levels assuming the most probable future
landuse under a no remediation scenario. In this scenario, the
site is no longer restricted, allowing for incidental contact
with expcsed areas like pond sludges and evaporation systen
sludges. Pathways evaluated assumed agricultural landuse and
secondary hunting activity on the site. Further, the pond water
level could exceed capacity. These conditions expand the number
of completed pathways. Based on an evaluation of all completed
pathways under this most probable future landuse scenario, all
projected exposures represented no significant risks except fcr
direct contact with and incidental ingestion of exposed pond,
dike and evaporation system sludges.

E716
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Summaries of the upper-bound cancer risk and hazard indices for
the pathway of direct contact with the exposed pond and evapora-
tion system sludges are contained in Tables 2~1 and 2-z. The
cumulative hazard indices did not exceed 100% and therefore the
risk represented by direct contact with the noncarcinogenic con-
stituents was judged to be insignificant. However, the cumula-
tive carcinogenic risk did exceed 1 x 10% for exposure to
sludges. As the summary tables indicate, a substantial majority
of the identified risk is contributed by a single constituent,
namely PCBs.

At the Sheridan site there are three areas that contain wastes:
the main pond; the evaporation system: and the main pond dike.
The sludges in the main pond and evaporation system present the
greatest potential risks because their accessibility presents a
greater likelihood of direct contact by humans or wildlife.
Unlike the main pond and evaporation system sludges&, the affect-
ed soils in the dike are covered with unaffected soil and vege-
tative cover. Dike borings indicated that affected soils are
covered by an overburden of three or more feet of vegetated,
secure soils. Thus, the dikes present a much less significant
risk than the other two compartments. Of course, to the extent
that there are exposed sludges or affected soils on the dikes,
the potential risk would be greater, probably presenting risks
comparable to evaporation system sludges.

A second risk identified in the RA, but not quantified, was the
potential 1long-term risk or threat of erosion of the Brazos
River bank nearest the main pond. While the assimilative capa-
city of the river is substantial, acute impacts on the river
could be significant if erosion were to reach the impoundment.
Consequently, the results of the RA indicate that in order to
protect human health and the environment under the current and
most probable future landuse conditions, direct contact with the
pond and evaporation system sludges should be controlled or
eliminated, and the impact of long-term erosion minimized.
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medial actions to include a preference for remedial actions that

3 - SOURCE CONTROL OBJECTIVES

The NCP states the general goals and objectives of remedial
actions where it defines the appropriate extent of remedies in
40 CFR 300.68(i) as: "a cost=-effective remedial alternative
that effectively mitigates and minimizes threats to and provides
adequatz protection of public health and welfare and the envir-
onment." Compliance with this overall remedial objective is
measured, at least in part, by evaluating the selected alterna-
tives’ ability to mitigate site-specific risks, meet the statu-
tory preferences for the selection of a remedy, and achieve
compliance with ARARs. Criteria based on these more specific
objectives are ocutlined below.

3.1 Risk-Based Objectives

The exposure pathways evaluated in the Risk Assessment establish
the primary basis for identifying site-specific goals for each
remedial alternative where existing environmental regulatory
criteria are not available. As indicated in Section 2, of all
the potential pathways operating through the four environmental
media of air, surface wateyr, ground water and solil, only direct
contact with exposed pond and evaporation system sludges repre-
sented an unacceptable risk. Consequently, the principal reme-
dial objective for the Sheridan site is prevention of direct
contact with pond and evaporation system sludges.

In addition, all remedial alternatives considered are designed
to satisfy the following objectives:

1. Minimize potential impacts on shallow ground water.
2. Minimize potential impacts on surface waters.
3. Minimize potential for river bank erosion.

4, Minimize the potential for completion of new exposure
pathways.

3.2 Section 121(b) Statutory Objectives

Section 121(b) of CERCLA, as amended by SARA, states as follows:
"Remedial actions in which treatment which permanently and sig-
nificantly reduces the volume, toxicity or mobility of the haz-
ardous substances, pollutants, and contaminants is a principal
elenent, are to be preferred over remedial actions not involving
such treatment." Section 121(b) also expands the goals of re-
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u?ilize permanent solutions and alternative treatment technolo-
gles or resource technologies to the maximum extent practicable.

3.3 Section 121(d4) Statutory Objective (ARARs)

Section 121(d) of CERCLA, as amended by SARA, describes the
types of standards that a remedial action is required to meet,
The fundamental standard for evaluating remedies under Section
121 remains "protection of human health and the environuent". In
addition, the standards, requirements, criteria, or limitations
under any Federal environmental law, or any more stringent State
standard, that are "legally applicable" or "relevant and appro-
priate" must be mnet. To obtain compliance with this general
standard, and in recognition of the EPA’s July 9, 1987 memoran-
dum "Interim Guidance on Compliance with Applicable or Relevant
and Appropriate Requirements", remedial alternatives were anal-
yZzed to determine what requlatory requirements would be applic-
able or relevant and appropriate. Table 3-1 presents the
universe of environmen:al standards that were reviewed to deter-
mine which of them had a bearing on remedial action at the site.

ARARs must be deternained on a site-specific basis. The main
feature of the Sheridan site is the 15-acre pond or surface im~
poundment used for past disposal activities. In conducting the
ARARs evaluation, it became clear that while there are various
regulatory provisions that are either applicable or relevant and
appropriate depending on the type of technology utilized, the
one Key ARAR that would be relevant and appropriate upon comple-
tion of the selected remedy was the surface impoundment closure
requirements under RCRA. Those closure requirements are the
foundation of the remedial alternates developed and evaluated in
this FS.

Where closure will take place with some hazardous constituernts
remaining on-site, the surface impoundment must be closed as a
landfill. Under these closure requirements, free liquids wouid
have to be removed from the main pond. 1In addition, the remain-
ing material would have to be stabilized or solidified to a
bearing capacity sufficient to support a final cover. Finally,
a cover would have to be placed over the impoundment designed
and constructed to:

(A) Provide long-term minimization of the migration of
liquids through the closed impoundment;

(B) Function with minimum maintenance;
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Takle 3-1

STANDARDS, REQUIREMENTS, CRITERIA, OR LIMITATIONS EVALUATED
FOR ARARs DETERMINATION

. Safe Drinking water Act

. Clean Water Act
Solid wWaste Disposal Act (RCRA)

. Toxic Substances Control Act (TSCA)
Occupational Safety and Health Act

. Hazardous Materials Transportation Act

. National Historic Preservation Act

010974

Archaeological and Historical Preservation Act
. Historic Sites, Buildings and Antiquities Act
Fish and Wildlife Coordination Act
. Endangered Species Act
Rivers and Harbors Act of 1899
Wilderness Act
. Scenic River Act
. Coastal Zone Management Act
Texas Clean Air Act
. Texas Solid Waste Disposal Act
. Texas Water Code
Texas Water Quality Standards
Marine Protection, Research and Sanctions Act

. Executive Order Requirements for Flood Plains and
Wetlands

. Federal Insecticide, Fungicide, and Rodenticide Act
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(C) Promote drainage and minimize erosion or abrasion of
the final cover;

(D) Accommodate settling and subsidence so that the
cover’s inteqrity is maintained; and

(E) Have a permeability less than or equal to the perme-
ability of any bottom 1liner or natural subsoils
present.

Further, following closure, the integrity and effectiveness of
the final cover must be maintained, including making repairs as
necessary.

An evaluation of the potential ARARs for affected materials and
soils, for discharge to surface water, for ground water, and for
air emissions results in the identification of the following
relevant and appropriate criteria or standards:

1. RCRA requirements contained in 40 CFR, Part 264, list-
ed in Table 3-2.

2. RCRA requirements contained in 40 CFR Parts 262 and
263 to the extent that a remedial alternative involves
off-site transportation of materials. Additionally,

49 CFR Parts 107 174-177 relating to Hazardous Mater-
ials Transportati.on would be relevant and appropriate.

3. RCRA requirsments contained in 40 CFR Part 264, Sub-
part B, related to general facility standards,
consisting of:

a. 40 CFR Section 264.14 (site security).
b. 40 CFR Section 264.17 (incompatibkle waste).

4. RCRA requirements contained in 40 CFR Part 264, Subh-
part G, consisting of:
a. 40 CFR Section 264.114 (equipment decontamina-
tion).
b. 40 CFR Section 264.117 (monitoring).

5. RCRA requirements contained in 40 CFR Part 264, Sub-
part M relating te land treatment.

a. 40 CFR Section 264.273.
b. 40 CFR Section 264.278.

6. RCRA requirements contained in 40 CFR Part 264, Sub-
part N relating to landfills.
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Table 3-2

APPLICABLE OR RELEVANT AND APPROPRIATE RCRA REQUIREMENTS

A. Cover (40 CFR Part 264, Sub-part N)
1. Eliminate Free Liquids.

2. Stabilize to a bearing capacity sufficient to support
final cover.

3. Cover designed to:

provide long term minimization c¢f migration of
liquids through closed area:;

function with minimum maintenance:

promcte drairage and minimize erosion:
accommodate settling and subsidence so that cover
integrity is maintained; and

have a permeability less than or equal to perme-
ability of any bottom liner system or natural
subsoil.

4. Post-Closure Designed to:

maintain integrity and effectiveness of cover;
maintain ground water monitoring system:

prevent run-on and run-off from eroding or other-
wise damaging final cover:; and

prevent disturbance of cover.

B. Incinerator (40 CFR Part 264, Support O and 40 CFR Section

1. Incinerator equipped with high-temperature secondary
combustion chamber and wet scrubber designed to meet
particulate, HCL and destruction removal efficiency
limitations,
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7. TSCA requirements contained in 40 CFR Part 761, Sutb-
part D, consisting of:

a. 40 CFR section 761.70 (incineration)

8. TSCA requirements contained in 40 CFR part 761, Sub-
part G.

9. Section 4.01 of the Texas Clean Air Act.

10. Sections 329.41-.49, 333.17-.19 of Chapter 11 of Texas
Administrative Code Relating to State Water Quality
Standards as applied to the Brazos River.

11. Federal Water Quality Criteria for Fresh Water Aquatic
Life Protection, and Consumption of Organisms.

12. Clean Water Act requirements for application of best
engineering judgment prior to discharge, 40 CFR Part
125.

a. Process water and potentially contaminated storm
water collected and routed, as necessary, to
activated sludge waste water treatment system
equipped with carbon polishing.

13. All developed remedial alternatives have taken into
account Executive Order 11988 on Flood Plain Manage-
ment and will be implemented in such a mannr as to
minimize any impact on the flood plain.

In addition to these ARARs, during site remediation the Worker
Health and Safety Plan would require compliance with the
relevant provisions of the Occupational Health and Safety Act.

Additional details on how these ARARs were identified are out-
lined below.

3.3.1 ARARs_for Affectea Material and Soils
RCRA Requirements

Even though they are not legally applicable, certain RCRA re-
guirements, including the RCRA design and operating standards,
may be considered relevant and appropriate based on the fact
that they address problems or situations sufficiently similar to
those encountered at the Sheridan site. Table 3-2 lists those
RCRA requirements deemed relevant and appropriate to the various
remedial alternatives analyzed in this FS.

gerdits
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Land Ban Requirements

Waste banned pursuant to the Hazardous and Solid Waste Amend-
ments of 1984 (HSWA) cannot be placed in or on the land unless
first treated to levels achieved by best demonstrated available
technology ({BDAT) for each hazardous constituent in the waste.
“Placement" triggers the land disposal requirements, occurring
only when disposal occurs. Therefore, for placement to occur,
hazardous waste must be picked-up and moved across the boundary
of a RCRA "“unit area of contamination". Applying this defini-
tion to the Sheridan site, it is clear that "placement" does not
occur when waste is consolidated within an area of contamina-
tion, capped in place (including grading prior to capping) or
treated on-site.

Theretore, since the Sheridan site is considered an "Yarea of
contamination' for the reasons discussed above, "placement" does
not occur during any of the proposed remedial actions. There-
fore, the land disposal requirements are neither "applicable"
nor are they considered "relevant and appropriate".

PCB _Contaminated Waste

The presence of PCBs has been detected in samples collected at
the site. Generally, the manufacture, treatment and disposal of
PCBs is regulated under the Toxic Substances Control Act (TSCA),
15 U.S.C. Section 2601 et seq. In April 1987, the EPA published
a general PCB Spill Cleanup Policy, 40 CFR Sections 761.120-
761.135 (1987). This policy is intended to deal with uninten-
tional spills, leaks or other uncontrolled discharges of mater-
ials containing PCBs in concentrations of 50 ppm or gJreater.
This policy establishes requirements for the cleanup o©of these
spills where PCBs have been released into the environment. Dif-
ferent cleanup levels are established depending upon the spill
location, the potential for exposure to residual PCBs remaining
after the cleanup, the concentration of PCBs initially spilled,
and the nature and size of population at risk of exposure.

By its terms, the EPA PCB spill policy only applies to spills
which occur after the effective date of the policy, which was
May 4, 1987 r40 CFR Section 761.120 (a)(1)]. Clearly, these
requirements are not applicable to residual PCBs remaining at
the Sheridan site. However, the nature and scope of these req-
ulations is such that they are considered relevant and appro-
priate. Specifically, the level of 25 ppm specified in 40 CFR
Section 761.125 (c) (3} is the most appropriate action level for
the Sheridan site.
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The TSCA cleanup policy is an ARAR that defines action levels
for cleanup. Action levels, in this sense, are levels of con-
centration of PCBs in material at or above which the material
must be remediated.

3.3.2 g ig to Surface Hater

The Brazos River runs adjacent to the site and may be subject to
point source discharges from the site during remediation. The
point sources may consist of water generated by remedial activi-
ties as well as stormwater flows. This discharge may be treated
as necessary by physical and chemical treatment, principally
carbon adsorption, prior to discharge. At the completion of
remediation, there will be no point source discharge.

However, at the completion of remediation, the Brazos may be im-
pacted by a non-point source discharge, namely ground water
seepage from the upper unconfined sand zone. The only standards
that could be "legally applicable or relevant and appropriate®
to this discharge would be State water quality standards or
Federal water quality criteria.

State water quality standards are legally enforceable counter-
parts to the Federal water quality criteria. In Texas, the
State water quality standards are set forth in Chapters 319 and
333 of the rules and regulations of the Texas Water Commission.
Those standards establish certain numerical criteria which are
legally applicable to waters in the Brazos. All remedial alter-
natives are designed to satisfy the requirements of 31 TAC
Sections 319.21-29, 307.1 to 307.10 for the discharge of water
from the upper unconfined sand zone to the Brazos.

With respect to concentrations of chemicals in the river:

(1} Final Maximum Concentration Limits (MCLs) are
considered relevant and appropriate where MCLs are
available; and

(2) State and Federal water quality criteria for the
protecticn o©f human health are relevant  and
appropriate where MCLs are not available.

3J.3.3 ARARs_for Ground Water

The EPA’s ground water protection strategy is based on the
"differential protection" of ground water (i.e., ground water
protection as it relates to a specific classification of an
aquifer). Under the strategy, ground waters are classified as
follows:
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Class I - grsund waters that are highly vulnerable and
either ar, irreplaceable source of drinking water or
ecologically vital;

o Class II - ground waters currently used or potentially
available for drinking water or other beneficial use;
and

o Class III - ground waters not a potential source of

drinking water and of limited beneficial use.

For Class I and Class II ground water Maximum Concentration
Limits (MCLs) estalr ished under the Safe Drinking Water Act
would be applicable for ground water sources which qualify as a
public water system or a community water system. MCLs may dalso
be relevant and appropriate to ground water that would not cur-
rently qualify as such systems but could potentially so qualify
in the future. Similarly, where the State has established
drinking water standards that are more stringent than the Fed-
eral MCLs, these may be applicable or relevant and appropriate.

There are two water-bearing zones underlying the site. The
uppermost zone is unconfined. Thne next zone, which is separated
from the upper zone by a clay aquitard, is referrad to as the
confined aquifer. Where the potential ground water pathway of
concern 1ls through a surface water discharge, risk-based numbers
often form the basis for establishing protective levels for the
saturated zone. This approcach is also utilized where MCLs are
not appropriate. Specific factors that may influence the
appropriate risk level include:

{1) Feasibility of providing an alternative water supply:
(2) Current use of the ground water;

(3) Effectiveness and reliability of institutional
controls;

(4) Ability tc¢ monitor and control the movement of con-
taminants in the ground water.

Also factored into decision making should be:
(1) Ability to limit extent of contamination;
(2) Impact of contamination on environmental receptors;

(3) Technical practicability and cost of remedial alter-
natives,
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Clearly, MCLs are not legally applicable to “he shallow uncon-
fined ground water source at the Sheridaa o.te. This is not a
drinking water source being supplied to at least 25 individuals
at least 60 days out of the year. 1Indeed, this source is not
supplied to any individuals, any days of the year, and institu-
tional controls will be implemented to prevent its use in the
future.

The inapplicability of MCLs does not mean that this ground water
source does not need to be protected to levels that will avoid
an endangerment to human health and the environment. Since the
cenly receptor for this ground water source is the Brazos River,
it 1s expected that this standard can be achieved by ensuring
that any potential impact from the site on the ground water will
not result in levels of constituents that, once discharged to
the river, would have an adverse impact on human or aquatic
receptors. However, this must be confirmed through the demon-
stration that an alternate concentration limit is appropriate
for this site. This demonstration is currently being prepared
and it is believed that such a demonstration can be made.

Taking 1into account the mixing zone of initial dilution that
would result from the seepage of the shallow sand into the
Brazos River it is possible to back calculate permissible ground
water concentrations from applicable water quality standards.

Source control remediation would then need to assure that these
levels were never exceeded in the shallow unconfined ground
wateyr zone.

3.3.4 ARARs for Ajr Emissions

Based on a review of all potentially applicable air emission-
related regulations and standards, the only "legally applicable
or relevant and appropriate requirement" fcor air emissions at
the completion of remediation is specified in Section 4.01 of
the Texas Clean Air Act, which provides that "no person may
cause, suffer, allow or permit the emission of air contaminants
or the performance of any activity which causes or contributes
to, or which will cause or contribute to, a condition of air
pcllution”. "Air pollution" is defined "as the presence in the
atmosphere of one or more air contaminants or a combination
thereof, in such concentration and of such duration as may tend
to be injurious to or to adversely affect human health or the
environment, animal life, wvegetation, or property, or as to
interfere with the normal use and enjoyment of animal life,
vegetation, or property."




To assure compliance with this standard, each of the proposed
remedial alternatives contains provisions for periodic ambient
monitoring to verify that site conditions existing at the com-
pletion of ~emediation are not causing or contributing to a con-
dition of air pollution. All of remedial actions are designed
to insure the emissions are in compliance with this ARAR,
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Revised 9/27/88

4 - SCREENING OF SOURCE CONTROL TECHNOIOGIES
4.1 Purpose and Scope

Differences between general response actions and technologies
are characterized based on their applicatior. In accordance
with the RA, pond and evaporation system sludges represent the
primary waste compartment to be addressed at the site. "Sludge"
is defined as the sum of the following materials containing PCBs
above the 25 ppm PCB action level identified in Section 3:

1. Pond Sludge Sludge contained within the main
pond.
2. Evaporation Systen Sludge contained within the eva-
Sludge poration systemn.
3. 0ily Surface Soil 0ily material on the surface of

the main pond dikes, e.g. existing
surface to a depth of six inches.

4. Floating 0il and Floating oil and emulsion on the
Emulsion pond water.

5. Affected Scil Under Soil under the pond intermixed
Pond with the pond sludge.

Given the fact that the pond sludges are located beneath the
pond water, general remedial technologies for dealing with the
pond water were also evaluated.

4.2 Source Control General Response Actions

General response actions are broad classes of remedies intended
to address remedial objectives at a site. Table 4-1 presents
the general response actions considered for the Sheridan site.
General response actions are identified as applicable if they
have the potential to contribute to site remediation either
alone or in combination with other response actions. Each re-
sponse action is identified as being applicable nr not applic-~
able to the pond water and sludge and the rationale for that
judgment is presented, as appropriate.

4.3 Suitable Remedial Technologies

In the next step, remedial technologies, corresponding process
options, and applicable general response actions were identi-
fied. These remedial technologies were screened in a process

F734

010983




General
Response
Action

No Action

Containment

Punping,

On-Site

Collection

Diversiocon

Removal

on-Site

Treatment

In-situ
Treatment

on-Site
Disposal

Pond
Water

Yes

No

Yes

Yes

No

Yes

Yes

Yes

Yes

Applicable To
Sludge

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

TABLE 4-1

General Response Actions

Reasons
Applicable Or Not Applicable

The site is not currently posing a
threat to human health.

Unless it is first solidified, con-~
tainment would not be applicable to
the pond water. The sludge could be
capped following dewatering of the
pond to control leachate formation
and direct contact.

Pumping could be used for trans-
ferring water from the pond to on-
site treatment or discharge, and
for transferring sludge to on-site
treatment.

Pond water and sludge are both
amenable to collection,

There are existing dikes and berms
to collect potentially contaminated
run-off and divert clean run-on.

Pond water could be removed, treated
on-site and discharged. Removal of
all sludge could also be accom-
plished.

The water and sludge should both be
amenable to treatment techniques
which could ke conducted on-site.

Several treatment methods could be
conducted in-situ for both pond
water and sludge.

The water could be disposed of on-
site in the evaporation system. The
sludge-could be disposed of in-situ
or at another location on the site.

4-2
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TABLE a-1 (Cont’d)

General Response Actions

Genetral applicable To

Response Pond Reasons

Action Water Sludge Applicable Or Not Applicable

Off-Site Yes Yes 211 or part of the pond water and

Disposal sludge could be disposed of off-
site. @

Alternate No No There is no 1indication that the Y

Drinking site has impacted any source of o

Water drinking water. o

Off-Site Yes Yes It may be feasible to send the pond .

Treatment water to a publicly or privately o

owned wastewater treatment works for
treatment and subsequent discharge.
Similarly, sludge couldbe hauled and
treated off-site.
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involving five considerations: the state of technology develop-
ment, performance yecord, 1inherent construction and operation
problems, site conditions, and waste characteristics. Innova-
tive technologies that were potentially cost effective, were
preserved. Technologlies and process options were assessed inde-
pendently without regard tc potential advantages and disadvan-
tages of techrniologies when applied in combination. Technologies
were assessed based on their direct suitability to existing
conditions at the site. Potential ancillary use of a technology
to treat a stream produced by another technology was not
expressiy evaluated, although a few traditional examples of such
uses are identified.

The results of this screening of technologies for the Sheridan
Disposal Services site are summarized in Table 4-2. Remedial
technologies are grouped by the environmental media which they
address. Each technology is identified as being suitable or not
suitable, and the rationale for that Jjudgment 1is briefly
identified.

The remedial technologies remaining after screening are summar-
ized in Table 4-3. The suitability of each technology is iden-
tified according to waste compartment. Those process options
and technologies that were screened out will not be carried
forward for remedial alternative assembly.
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screening of Remedral [echnologlies

i [tealment Sud tdbie Ratioigle

E A Al contiols

The foullowing lechnologies weie considered tor contralling aii emissions
. fram the sDS sile The site 435 nol curfently presenling an ati emisstans
] probiem but arr controls may Re needed during remediation

o Capptng yes mipamizes patentral fot ast emesstong
0 Dusl Control measures no Dust emisstons are nol & probiem.
= however , same technologies may
k- - POlymers requite Aust suppression durrng
- water impiementat | on

3 B surface waler Conliols

k b fhe following technalogies were consrdered [of thert suitabeltly {of
Jn preventing affecled run-off from being generated or for controtling

* its release fraom the sile.

3 o Capping yes Ceneration of altfectled run-of(
' could be prevented by capping
: - Syntlhel(ic membeanes

+ - clay
R ~ Asphalt

: - mullimedia cap

g concreve
- Chemical sealants/stabnlizers

o Grading yes weaneration of affected jun-oft
woula be myn=’:ed Dy preventing
cun-on Lo affectled areas

- Scaryfication no Surface @ros on not a conceon
- Tracking no Shalfow slapes do not warrant tracking.
caontour fuirowing ves Preven! fun-on/collect fun-off
o Revegelation yes Finat cover etosion contsat
A - orasses yes surfuunded by pasture .
' - Legumes yes suriounded by pastule
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D426 »
TAHLE 4-2 (cont d)
screentng of Remedral fechnofogres
1
"5 Treatment surtable Ralionale
. 133 surface water controls (Continued)

5 7
3 G0 sian and catdection Systems wes vrewent rapn-onfcatdedl pun ot
: - kes and beoms yes prevent run-onscoidect pun-off
E - itches and tienches yes Hrevent tun-on/scoliect run-ofd
E - Terraces and benches no Surface erosran not 4 probilem
! - Chutes and downpipes yes freated water drscharge

- Siorage basins yes Run-aoff storage prior to licatment

- Seepage Dasens [11%] Dratnage nol a problem

- Sedimentation Dasins and ponds 0 Surface erosion not a probrtem

- lLevees yes #even! poand aver loppingstlood protedtion

- Additton of (teehoard yes Pievent pond Over topping

- Fioodwalis Yes tQ0 yedr [lowd protection

K 'i‘ ¢. teachaie controats
28
N The fotliowing technologies were considered {or their sujtability for
preventing of contrgliing leachate generation andsor migratian to ground
water .
o <Capping (see B ) yes preveats inftttration
T use of a cap would prevent feachate feom forming by
preventing tntiltcation of raitntald
o Containmenl barriers Yes Contamhent batriers such as slufiy
I walls and grout cur*ains could be used
; for tateral. subsurface cantatnment
o Sotl mixing yes ireatment by adsorption. physical
enlrapment and chemical feaction
’ O Subsuilace Collection Drains ne Notb refevant [or souirce contro!
- French drarns operabie unet.
- Tile giains
: - Pipe drains (dual media drains)

o vandfill ot vaull ves Leachate conliol inlegral wilh conventional
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FAfcE 4-2 (Cont d)

screemng of Remedial Technologies

freatment suvlabile rRatronafe
i 0O Cas Migration contrals
E G Cas callection andsor tecovery yes in conjuncleon wiih cap
. 3 - Passive pDipe venls ves
. - Passtve trench vents Yes
- ACLtwe gas collecticn sysiems yes

E. Excavalion and Removai of Pond walter and Siludge

Excavation and removal of pond water and sludge Lo on-sile ot off-sile

LT E . treatmenl or disposal 1s feasible
\5 O Excavalton and remaval

E - dackhoe yes Slidge excavation
- cranes and attachments yes sludge excavation
- Frontl end joaders yes Sludge excavalion
- Scrapets ves Studge excavation
- Pumps yes waler and siudge excdvitlon

: - tngusirral vacuums yes Waler and sfudge excavation .

f - Drum grappiers yes prum handtbing
- Forklefts and attachments yes Drum handling

o Other femoval

sechanical dredging

b - Clamshel t yes Sludge removal
e - bragline yes Sludge removal
- Backhoe yes Sludge removal

Hydraulic dredging

= Plawn suclion yes Sludge remaval ssuspension
- Cutlerhead yes 5ludge femoval/suspension
. 3 - Dustpan yes Sludge removal/suspension

Preumalic dredging

- At no tntroductoon of ai¢ emissians
. - Paeuma no tegh soli1ds not requited, inefliceent
- Qore: ineffecrent. (emited avardabibity
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1 D426
. TABLE 4-2 (Cont - d)

screeihrng of Hemedial lechnoiogies

: Iteaimert subtable Rationafe
I;
¥ Treatment (Continued}
E 0 Brological treatment
- Activaled sludge yes waler and §ludge
: - Trickiing fiiters no High sludge viscosily
) E - aefaled [agoons yes waler anad sludge
. 3 - waste stabiiization ponds Yes water and sludge
- Rotating bralogical grvsks no cancern fofr loxtc shocks
. - Fluidized bed bloreacltors yes waler and siudge
Composting yes $1udge
4] Pphystcal treatment
] - Flow equalization nao not a dynamec system
"'" - Flacculaton yes Only with other treaiments
O - sedimentation yes Ortly wilh olther t{reatments
- Aclivated carbon yes water Or gas phase
-~ Kleensofd no NG felevent data identified
- fon exchange yes Heavy melals removal
- Reverse osmosis no concentrations too low
: = Liguitd-fi1quid extraction yes O l/water separation
i - Oil-water sepacalor yes Qi tswater separalion
<= Friltration yes water/solids separation
- Dissolved aifr f(lotation yes water ssobids separation
‘ i - Sclvent extraction yes Ol /water/solids separation
N C. Land pisposatrsstorage

Construction ol an on-site permanont disposal OF starage facility 1§
feasible. vrand application and surface (mpoundments could be used to
provide treatment as well as storage or aisposal .

o Landfoits yes sludge pretreatment requivied
¢ Surface 1mpoundments yes femporary trealment basing
O tand appiitcation yes miotreatment ol sludge e
o waste pties no Not effective o
G Deap well injectron yes {1guId wastes. subject (2 geotaguical
constraints ’,
o Temporaly starage yes waler /5 udge
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D426

TAHIL 4-1 (Cont'd)

screening of Remedial fechnatogies

ffeatment Sutlabrle Kationale

3 iteatment

{' Many technofogies for treatment are avdllable the following tech-
nologtes were considesred for their surtabtlity at the §ite

O Hydralysis no Not applicable to site condslians
a Oxsdation na tob applicable to site condrbrans
H © Reduction no NOU applicable to stte conditons
i Q Aeration yves diotreatment of sludge and pond waler
o  solvenat f(liushing no Liquid-tiguid extraction more controtied
; atternative
; a Neylralization ne Nut applicable
Ty o POIymRIiIZAation no tNO felevant data identified
E o Sulfi(de precipilation no Qiganics interference
E o cChemical dechlorinatlion yes Possible 1n confunction with
P secivent extraclion
f o SolidificationsStabriizationsitxation yes Proven, treatment by physical entyapment
.p‘. and <hemtcal feaction
N o]
t O incineration Yes avallable, proven for organtcs’
destiuction bul concentrates -
. metals
I
. - wolacy Kila yos Goad salids handling - vmmobile )
A - Fluidized bed yes Good sofids handling - mobiie
} - wultiple heaith no Faits 50lids handhing-1mmoble
E: - Ligquid injeciion nao Liqutd phase, may use wilh sofvent
: extraction
i - molien saft 141 ~Nob commercially avaibable
. - rirgh temperature flruid wall no talr 1o poor solids hanating
- Plasma arc pyiolys!s no NGt conenerciatly avartatle
- Cement Kiln no ~ol appropriale for PCAS
- Pyrolysis/starvea combustion no o relevent data dentilied
- wWel arr oxidation no tatr to pootr solids handling
e - irdustrial boiler of furpace no Not appropriate for PCHS
. = o CaseGus wasle treatment
- Activated carbon yes Ancitlary to other techholugtes
- Flares yes Ancttlary te other technatagres
i - Alterbucners yes ancillary [0 other technologles
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5 - ASSEMBLY OF SOURCE_CONTEOL ALTERNATIVES

The objective of this task is to combine surviving technologies
from Section 4 into a range of source control remedial alterna-
tives for the SDS site which focus on the remediation objectives
presented in Section 3, and which are consistent with EPA re-
quirements and sound engineering practice. A total of ten
remedial action alternatives were developed, including no-action
and limited action plans that are comprised of components not
specifically discussed in Section 4. A fact sheet for each
alternative provides a discussion of the disposition of site
material along with the sequence of the proposed remedial work.
This information is used along with considerations of effective-
ness, implementability and cost to select a more limited set of
alternatives for detailed analysis.

5.1 Assembly of Alternatives

From the list of remedial action technologies contained in Table
4-3 it is possible to assemble complete rewedial alternatives
which address the remedial objectives in Section 3, attain
Federal and State requirements that are applicable or relevant
and appropriate and are protective of human health and the
environment.

The EPA guidance documents issued since the passage of the
Superfund Amendments and Reauthorization Act set forth a general
scheme for developing a range of remedial alternatives that
should be evaluated in the FS. The general categories within
this range are as follows:

1. A No Action alternative.

2. Alternatives that involve containment of waste with
little or no treatment, but provide protection of
human health and the environment.

3. Alternatives that reduce the principal threat posed at
the site through treatment, but <that do not
necessarily involve treatment of all waste.

4. Alternatives that utilize alternative treatment or
resource recovery technologies.

5. Alternatives that minimize the need for long-ternm
management (including monitoring) at the site.

As indicated in previous sections, the principal feature at the
Sheridan Disposal Services site is the 15 acre surface impound-
ment or main pond. The main projected risk to human health and

5-1
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the environment that exists as a result of the waste in this
impoundment 1is through direct contact with exposed sludges.
Another risk identified in this RA is the long-term erosion of
the bank of the Brazos River. The risk associated with direct
contact can be substantially mitigated by providing security
fencing around the areas with exposed sludges. The risk asso-
ciated with erosion of the river bank can be controlled through
installation of a spur jetty system. These procedures for risk
mitigation are evaluated in the Limited Action Alternative.

All alternatives except the No Action and the Limited Action
Alternatives involve closure of the main pond. Before the pond
can be closed, the pond sludge must undergo some form of treat-
ment. Therefore, each suitable technology for sludge treatment
(see Table 5-1) forms the primary basis for the assembly of a
remedial action alternative. Other suitable technologies, such
as those applying to pond water treatment prior to discharge,
were considered secondary elements of the overall remedial ac-
tion and were used to supplement the sludge treatment technol-

l ogies. The use of certain types of land disposal and storage

010993

technologies, while technically suitable for managing the pond

sludge, did not offer a stand-alone basis for assembly of an
alternative.

As indicated in Section 3.3, surface impoundment closure re-
quirements involve installation of an engineered cap. Instal-
lation and maintenance of a cap will remove the threat posed by
direct contact, eliminating the need for fencing. All remaining
alternatives involve closure of the main pond through installa-
tion and maintenance of a cap.

In order to install the cap, the pond water that is currently
contained within the impoundment would need to be removed prior
to capping. As indicated in Table 4-3, there are several treat-
ment options available for dealing with the pond water and any
process wastewater. However, industrial wastewater treatment
experience indicates that conventional equalization, floccula-
tion/precipitation and settling, filtration and carbon adsorp-
tion will be sufficient for any water requiring treatment. Each
alternative discussed below proposes to test such waters and
subject them to treatment as necessary prior to discharge.

Once the pond water is removed, the requirement to eliminate
free liquids would require the utilization of some additive mix-
ture teo bulk the pond sludge sufficiently to remove free liquids




E720 TABLE 5-1
Development of Source Control Alternatives

Element ot

Technologqy Rationale for iUse Alternative
A. Air and Water Controls Do not form the basis for an alter- Secondary
native. Will not address remedial
o Capping objectives without use of additional
o NPDES Discharge to Brazos River technologies. All potential alter-
o Surface Water Controls natives would probably use cne or
- Grading (contour furrowing) nore of these technologies.

- Revegetation (grasses, legumes)

- Diversions and collection systems
¢ Leachate Controls
0 Gas Migration Controls

B. Excavation and/or Removal Does not form the basis for an alter- Secondary
native.
o Excavation and Removal
m
1
“® . Treatment Biological degration and immcbiliation Primary
similar to refinery oily waste land
o Soil aeration treatment.
Solidify, stabilize or fix Immobilization. Stabilized material Primary
- Cement-based provides firm base for cap construction.
; ~ Lime-based
T - Fly ash based
& - Proprietary
q o Incineration
- Rotary kiln Destruction of organic constituents. Primary
- Fluidized bed Cannot handle debris or soil. Not Used
o Biological Treatment
- Activated Sludge Short-term biological degradation of Primary
most organic constituents.
- Aerated Lagoons Long-term biological degration of Primary
most organic constituents.
~ Waste Stabilization Ponds Sludge handling cannot be controlled. Not Used
- Fluidized Bed Reactors Sludge handling difficult Not Hsed
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E720 TABLE 5-1 (Cont’d)
Development of Source Control Alternatives

Element of

Technology Rationale for Use Alternative
o Chemica, treatment
-~ Precipitation Not applicable to sludge. Secondary
- Chemical dechlorination Pretreatment required. Not Used
o Physical treatment Not applicable to sludge. Secondary
- Flocculation Not applicable to sludge. Secondary
-~ Sedimentation Not applicable to sludge. Secondary
- hctivated carbon Not applicable to sludge. Secondary
~ Ion exchange Not applicable to sludge. Secondary
- Liquid-liquid extraction Not appiicable to sludge. Secondary
- Oil-water separator Not applicable to sludge. Secondary
. - Filtration Not applicable to sludge. Secondary
i - Dissolved air flotation Not applicable to sludge. Secondary
o Solids handling and treatment
- Dewatering May be useful as nretreatment for Secondary
@ other technologies.
J - Solvent extraction Results in solid residue essential- Primary

ly ready for capping {potentially
requiring stabilization) and
separate oil and water streams.

D. ILand Disposal/Storage

o Soil Mixing Similar to some stabilization options Primary
o Landfills Possible treated sludge disposal. Secondary
o Surface impoundments May be used with some options, but Secondary

but not a key technology.

o Land application Similar to soil aeration but not Not Used
as agressive. Uses large soil area
and does not end with capping.

o Deep well injection - Not applicable to sludge. Not Used
off-site only

Temporary storage May be used with some options, but Secondary
not a key technology.

010995

REIE




Another alternative which minimizes the need for 1long-term
management is on-site Incineration. Under incineration, the
organic constituents of concern are substantially destroyed.
However, the metals contained within the matrix are concentrated
and remain in the ash residue from the incinerator.

In summary, applying the technologies outlined in Section 4.0 te
the guidelines on the range of remedial actions to be evaluated,
the following alternatives were developed for further consider-
ation:

No Action

Limited Action

Soil Mixing
Landfill/vault
Stabilization

Land Treatment
Aqueous Biotreatment
Composting

Solvent Extraction
Incineration

0000C000QQQQ

5.2 Remediation Work Common To 211 Alternatives

With the exception of the No Action and Limited Action alterna-
tives, all alternatives include the following common work ele-
ments:

1. Plug some wells installed for remedial investigations.

2. Control potentially contaminated stormwater run-off
during remediation, and monitor quality of discharge.

3. Measure quality of ground water and stormwater dis-
charge for 30 years ir a monitor well network. The
monitoring schedule may be less frequent for certain
alternatives and more frequent for others.

4. Install flexible spur jetty river bank erosion control
systen.

5. 1Install temporary office/lab/supply buildings for
remediation work.

6. Install temporary water, wastewater, and electric
utilities for remediation work.

7. Build all-weather access and post-closure inspection
roads.
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and provide the needed structural strength to allow constructicn
of the cap. These requirements provide the basis for the Soil
Mixing Alternative. The Soil Mixing Alternative satisfies all
ARARs and would be protective of human health and the environ-
ment.

Soil Mixing with a clay rich soil would provide sufficient
structural strength to allow cap construction. However, over
time it may not sufficiently reduce the mobility of organic
constituents within the sludge. Consequently, all additional
alternatives involve some further treatment of the sludge prior
to installation of the cap. The first additional treatment
alternative uses stabilizing agents added to the pond sludge to
chemically fix or solidify the constituents prior to installa-
tion of the cap. Stabilization will immobilize the constituents
and minimize the potential for subsequent leaching.

As an alternative to mixing soil with the sludge within the main
pond area, the sludge could be removed, stabilized and placed
into a new landfill cell or vault. Thus, an alternative that
would involve construction of such a landfill cell is also
developed and evaluated.

Three alternatives are developed which rely principally on bio-~
logical degradation processes. These include agqueous biclogical
treatment, solid phase bioclogical treatment (i.e., land treat-
ment) and composting. In these alternatives, biological degra-
dation and volatilization would degrade or remove the more mo-
bile compounds contained within the waste matrix. Certain com-
pounds, such as PCBs, would be more difficult to degrade. Even
if not degraded, however, the potential for mobility of these
compounds would be reduced through elimination of the more mo-
bile constituents in the waste matrix. This result would also
potentially enhance the long-term effectiveness of stabilization
since the more mobile constituents, which are more difficult to
stabilize, would be removed from the matrix prior to stabiliza-
tion.

One alternative was developed that utilizes alternative treat-
ment or vresource recovery technologies. This alternative is
Solvent Extraction. Solvent Extraction is a rather new process
in terms of its utilization at waste sites. 1Its efficiencies
have yet to be demonstrated on a heterogeneous waste stream like
that found at the Sheridan site. The solvent extraction process
involves the generation of a water, oil and solid phase stream
following the extraction process. The heavier organics of con-
cern, principally PCBs, are separated out and concentrated in
the oil phase. This oil phase then would undergo further treat-
ment either through incineration or chemical dechlorination.
Solvent Extraction will minimize the need for long-term manage-~
ment.

5=5
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10.

11.

12.

13.

14.

15.

Install temporary vehicle and personnel decontamina-
tion facilities for remediation work.

Maintain security during remedial work.

Decontaminate, disassemble and properly dispose of all
on-site tanks and processing equipment.

Build an engineered cap over the main pond and dike.
Monitor air and weather as necessary.

Coordinate with appropriate governmental agencies con-
cerning community relations.

Maintain cap.
Establish institutional controls to prevent water

supply wells from being screened in the shallow ground
water between the main pond and the Brazos River.

The preliminary procedures for remediation of drums when uncov-
ered are as follows: 1) Ruptured drums will have the remainder
of their waste emptied; the drum will be shredded or crushed for
mixture with wastes. 2) Sound drums will be removed intact,
sampled and analyzed; the drum contents will either be treated
or mixed with wastes.

5.3 Remedial Alternatives

The following pages cnntain fact sheets for each alternative.
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o Alternative 1 - No Action

Sequence of Work
1. Install additional ground water monitor wells, as necessary

2. Monitor ground water

Discussion

This alternative provides for maintaining the site at its cur-
rent condition and for monitoring environmental impacts. How-
ever, with no action, future site conditions are not effectively
addressed.

Er0
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O Alternative 2 - Limited Action

Sequence of Work
1. Construct erosion control device along the Brazos River

2, Install additional ground water monitor wells, as heces-
sary, and monitor ground water

3. Install and maintain site security fence
4, Periodically remove and/or treat accumulated pond water

5. Monitor ground water

Discussion

This alternative provides fencing and site security as the mech-
anism to control direct human contact. In addition, pond water
removal and/or treatment and erosion controls are incorporated
to minimize potential for future releases.

ET20
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o Alternative 3 -~ Soil Mixinag

Sequence of Work

1. Construct an erosion control device along the Brazos River
2. Remove free standing water from pond

3. Mix sludge with clay-rich soil to a bearing capacity suffi-

cient to support a cap and place within liner system in
main pond

4. Backfill pond, grade to promote drainage, and cap

5. Grade evaporation system to promote run-off

6. Seed entire site with native grasses

7. Install additional ground water monitor wells as necessary

and monitor ground water

8. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separation, clarlf}cat%on,
carbon adsorption or biological treatment. The sludge 1s mixed
with clay-rich soil at a ratio sufficient: 1) to assure no free
liquids, and 2) provide structurally stable foundation for the
landfill cap. The liner system within the main pond is a double
liner with leachate collaction capability. The pond is then
filled with soil and an engineered cap constructed over the
entire pond and dike area. The cap is then maintained.
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¢ Alternative 4 ~ Landfill/Vault
Sequence of Work
1. Construct an erosion control device along the Brazos River
2. Construct an on-site landfill
3. Remove free standing water from pond
4. Stabilize sludge and place in landfill
5. Backfill pond, grade to promote drainage, and cap
6. Grade evaporation system to promote run-off
7. Seed entire site with native grasses

8. Install additional ground water monitor wells as hecessary
and monitor ground water

9. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separation, clarification,
carbon adsorption, or biological treatment. The sludge is
removed, stabilized and placed in the landfill. The pond is
then filled with soil and an engineered cap constructed over the
entire pond and dike area. The cap is maintained.

ET0
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0 Alternative 5 -~ Stabjlization

Sequence of Work
1. Construct an erosion control device along the Brazos River
2. Remove free standing water from pond

3. Chemically stabilize sludge and place within liner systenm
in main pond

4. Backfill pond, grade to promote drainage, and cap
5. Grade evaporation system to promote run-off
6. Seed entire site with native grasses

7. Install additional ground water monitor wells as necessary
and monitor ground water

8. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separation, clarification,
carbon adsorption or biological treatment. The sludge is
stabilized and placed in a lined portion of the main pond.
Chemical agents are utilized to stabilize the sludge and thereby
reduce mobility and toxicity., Stabilization will be performed
within the boundaries of the pond utilizing construction
techniques that will assure adequate mixing. The liner system
in which the stabilized material 1is placed is a double liner
with leachate collection capability. The pond is then filled
with soil and an engineered cap constructed over the entire pond
and dike area. The cap is then maintained.
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o Alternative 6 - Land Treatment
Sequence of Work
1. Construct an erosion control device along the Brazos River
2. Remove free standing water from pond
3. Isolate sludge
4. Construct land treatment area
5. Land treat sludge
6. Backfill pond, grade to promote drainage, and cap
7. Grade evaporation system to promote run-off
8. Seed entire site with native grasses

9. Install additional ground water monitor wells as necessary
and monitor ground water

10. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separaticn, clarification,
carbon adsorption or bioclogical treatment. The sludge is land
treated. Land treatment is utilized to biodegrade sludge
organic compounds and immobilize sludge constituents. Land
treatment of sludge is performed in batches. Excess storm water
run-off from treatment area is treated and discharged. Follow-
ing each batch, the treatment zone is compacted in place and
soil is hauled in for treatment of the next batch. The pond is
then filled with soil and an engineered cap constructed over the
entire pond and dike area. The cap is then maintained.
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o Alternative 7 -~ Aqueous Biotreatment

Sequence of Work
Construct an erosion control device along th2 Brazos River
Biotreat sludge in-situ or in tanks

Stabilize biological solids and place within liner system
in main pond, if required

Backfill pond, grade to promote drainage, and cap
Grade evaporation system to promote run-off
Seed entire site with native grasses

Install additional ground water monitor wells as necessary
and monitor ground water

8. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separation, clarification,
carbon adsorption or biological treatment. The biodegradation
step 1is conducted in an aqueous suspension in the pond or in
mixing tanks. It is anticipated that the sludge volume will be
significantly reduced by biotreatment. More importantly, the
light hydrocarbon fraction is removed from the sludge leaving
behind a tar-like substance which can be stabilized to immobil-
ize any constituents not removed by biotreatment. If the
representative PCB concentration of the biclogically treated
residue exceeds 50 PPM, the stabilized residue is placed in a
lined portion cof the main pond. The liner system in which the
stabilized material is placed, if required, is a double liner
with leachate collection capability. The agqueous stream would
be treated as necessary and discharged. The pond is then filled
with soil and an engineered cap constructed over the entire pond
and dike area. The cap is then maintained.
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© Alternative 8 -~ Composting

Sequence of Work
1. Construct erosion control device along the Brazos River
2. Remove free standing water from pond
3. 1Isolate sludge
4. Construct composting pad within main pond
5. Compost sludge
6. Backfill pond area, grade to promote drainage, and cap
7. Grade evaporation system to promote run-off
8. Seed entire site with native grasses

9. Install additional ground water monitor wells as necessary
and monitor ground water

16. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separation, clarification,
carbon adsorption or biological treatment. Sludge 1is mixed with
a compost medium such as wood chips and possibly a selected
fungus. The mixture is then composted until degradation is
nearly complete. The composted waste is bulked with soil in the
pend and an engineered cap constructed over the entire pond and
dike area. Biodegradation continues, albeit slowly, after the
cap is in place. The cap is then maintained.
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o Alterpative 9 -~ Solvent acti
Sequence of Work
1. Construct an erosion control device along the Brazos River
2. Remove free-standing water from pond
3. Transfer sludge for classification and blending
4. Solvent extract sludge

5. 1Incinerate oil residuals in an on-site or off-site liquids
injection incinerator

6. Treat and discharge water

7. Stabilize and dispose of solids residuals in the main pond
and transfer ash to an off-site landfill

8. Backfill pond, grade to promote drainage, and cap
9. Grade evaporation system to promote run-off
10. Seed entire site with native grasses

11. Install additional ground water monitor wells as necessary
and monitor ground water

12. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separation, clarification,
carbon adsorpticn or biological treatment. Solvent extraction
is used to segregate the sludge into oil, water and scolids
residuals. The oil residuals are then incinerated on or off-
site. Incinerator ash is disposed of in an off-site landfill.
The solid residuals are stabilized as necessary and placed in
the main pond. Water residuals are treated as necessary and
discharged. The pond is then filled with soil and an engineered
cap constructed over the entire pond and dike area. The cap is
then maintained.
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o ernativ - ineratio
Sequence of Work
1. Construct an erosion contrel device along the Brazos River
2. Remove free standing water from pond
3. Transfer sludge for classification and blending
4. Incinerate sludge
5. Dispose of ash in an off-site landfill
6. Backfill pond, grade to promote drainage, and cap
7. Grade evaporation system to promote drainage
8. Seed entire site with native grasses

9. 1Install additional ground water monitor wells as necessary
and monitor ground water

10. Maintain the cap

Discussion

The pond water is removed and/or treated and discharged. Water
treatment may consist of oil/water separation, clarification,
carbon adsorption or biological treatment. An on-site rotary
kiln incinerator 1is constructed to incinerate the sludge.
Sludge is blended in an attempt to ensure a relatively uniform
feed to the incinerator. Incinerator ash is disposed of in an
off-site landfill. The pond is then filled with soil and an
engineered cap constructed over the entire pond and dike area.
The cap is then maintained.
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5.4 Initial Screenjing

Following assembly of these ten remedial alternatives, each
alternative was evaluated on the basis of effectiveness, ease of
implementation, and preliminary costs. On the basis of this
evaluation, four alternatives were rejected. The rationale for
rejecting these alternatives is provided in the following
paragraphs:

Alternative 2 -~ Limited Action

This alternative effectively addresses all the risk-based
remedial objectives. However, it was judged not to be
completely effective since the exposed sludge would remain
accessible to animals that cannot be held out by the fence
and to trespassing humans. Further, this alternative does
not satisfy the requlatory remedial objectives.

Alternative 4 -~ Landfill/vault

While a new landfill cell could be designed and construc-
ted, this alternative would result in the creation of a new
waste management area in addition to the main pond area.
Additional materials handling would be required in trans-
ferring sludge from the main pond to the vault. These
additional activities would likely result in increased
short-term risks and long-term management requirements.
Further, the additional cost associated with this alter-
native would provide little or no benz2fit in terms of
compliance with the remedial objectives. This alternative
is therefore rejected.

Alternative 6 - Land Treat

This alternative would satisfy the risk-based and regula-
tory cbjectives and would be implementable, it would take a
substantially longer period of time to implement. Further,
there remain several questions as to the overall effective-
ness of solid phase land treatment. From an effectiveness
standpoint, aqueous bhiological deqradation was judged more
effective. Finally, this alternative could not be
implemented on-site and be compliant with RCRA 1land
treatment reqgulations. Therefore, this alternative was not
carried forward.
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Alternative 8 ~ Compost

5.5

The

Effective composting could potentially achieve compliance
with the risk-based and regulatcry remedial objectives.
Even though composting (possibly using white rot fungus) is
an innovative and promising technology, the composting pro-
cess seems to be incompatible with subsequent cap place-
ment. The volume of the compost medium and sludge mixture
would be many times the volume of sludge alone, and deqra-
dation of the medium would continue after the sludge had
been effectively treated. Continuing anaerobic degradation
after clcsure would create significant voids under the cap
that could cause cap settlement. Long~-term aercbic com-~
posting before capping would resolve this structural
concern, but would result in this alternative taking longer
to implement than the other alternatives which accomplish
the same thing. This alternative is therefore rejected.

Summary

following alternatives survived the preceding initial

screening, and undergo detalled design analysis in the next

section:

No action

Soil Mixing

Stabilization

- Agueous Biotreatment

Solvent Extraction

Incineration

5=19
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Table 5-2

Comparison of Cost and
Time to Completion

Time to
Total Costd Completion

Alternative {Million S} (Years)

No Action -

Limited Action 1
Encapsulation

Landfill/vault

011011

Stabilization

Land Treatment
Aqueous Biotreatment
Composting

Solvent Extraction

Incineration

& Total cost not discounted for interest (30 year present worth,
after tax i = rate of inflation)




6 - DETAILED ANALYSIS OF SOURCE CONTROIL, ALTERNATIVES

Previous sections identified combinations of source control
technologies that can be used at the SDS Site to adequately pro-

tect human health and the environment. Section 5 developed
these combinations of technologies into alternatives and screen-
ed out four alternatives. This section develops further the

evaluation of the surviving alternatives, and then closely com-
pares the relative strengths and weaknesses of each alternative.
The remaining alternatives are designated as follows for ease of
reference:

Alternative A - No Action

Alternative B - Soil Mixing

Alternative C - Stabilization

Alternative D - Biotreatment

Alternative E - Solvent Extraction

Incineration

Alternative F

Comparisons of detailed designs of each alternative are made in
terms of compliance with ARARs; reduction in toxicity, mobility
or volume; short-term effectiveness; long-term effectiveness and
permanence; implementability; cost; community acceptance: state
acceptance; and overall protection of human health and the en-
vironment. Comparisons are based on guidance provided in a July
24, 1987 EPA memo from J. Winston Porter and are first presented
in detailed narrative discussion, and summarized by a check
(*."), check-plus ("+"), check minus ("-") scale. More detailed
cost comparisons are then made, with sensitivity analyses based
on capital cost, O0&M cost, present worth discount rate, and
design volume.

6.1 Design of Alternatives

A conceptual design has been developed for each surviving alter-~
native based on the RI, RA and appended information. These
designs incorporate engineering judgment, the result of bench
scale testing, and experiences with comparable site remediation
and solid waste management.

ET78
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6.1.1 cCommon Design Elements

The following design basis and overall concepts are common to
all alternatives with the exception of the No Action alterna-

tive.

6.1.1.1 Design Definitions

Pond Water

Sludge

1. Pond Sludge
2. Evaporation System
Sludge

3. 0ily Surface Soil

4. Floating 0Oil and
Emulsion

5. Affected Soil Under
Pond

Soil

Sound Drunms

Ruptured Drums

Drums Holding Containers

Free water contained within the
main pond. Becomes high in solids
near the surface of the pond
sludge.

Sum of the following materials
containing PCBs above the action
level identified in Section 3.

Sludge contained within the main
pond.

Sludge contained within the eva-
poration system.

0ily material on the surface of
the main pond dikes, e.g., exist-~
ing surface to a depth of six
inches.

Floating o¢il and emulsion on the
pond water.

Soil under the pond intermixed
with the pond sludge.

Borrow soil. To the extent possi-
ble, evaporation system soils are
preferentially used as borrow soil
for fill under a cap.

Drums that have not been ruptured.

Drums that have been damaged such
that some cf the contents of the
drum have had opportunity to en-
counter the surrounding material.

Ruptured or sound drums that hold
containers that may be sound.
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Affected Stormwater

Wastewater

Equalization Basin

Wastewater Treatment

Drainage Control

Cap

Topsoll and Vegetation

Jetty System

Fencing and Security

Stormwater falling within the main
pond or upon waste exposed by con-
struction.

Decontamination water and waste-
water streams from treatment pro-
cesses. Does not include sanitary
wastewater.

Temporary containment for pond
water, affected stormwater and
wastewater prior to treatment.

Removes solids and chemical con-
stituents from affected stormwater
and wastewater streams generated
by remedial efforts.

Stormwater collection and/or di-
version via structures or surface
grading and contouring.

Serves as a water barrier to mini-
mize percolation of rainfall into
the main pond and dike.

Protects remediated site from soil
erosion by wind and rain.

Protects remediated site from bank
erosion by the Brazos River.

Prevents unauthorized access to
the site,

6.1.1.2 Common Desiqn Basis

Sludge Volume

Pond Sludge

Affected Soil Under Pond

Evaporation System Sludge

0ily Surface Soil

Fleating 0il and Emulsion
Total

The pond sludge volume is based on a September 1984 sample pro-

30,000 yas
10,000 yd3
1,000 yas
3,000 yasd
300 ydd
44,300 yd3 say 44,000 yd?

gram that showed a main pond sludge depth of one to three feet,
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and a June 1987 sample program that showed a pond sludge depth
of a little more than one foot. The pond sludge volume used as
a design basis is equivalent to 12 acres of pond sludge (equal
to the surface area of the water surface at el. 170.5) at an
averadge depth of 18 inches.

The volume of affected soil under the pond is based on the same
acreage, assuming an average depth of 6 inches. This depth as-
sumption is based on experience with similar impoundments which
seem to have become sealed by natural means or waste properties.
The true depth of affected soil cannot be determined on the
basis of existing data.

The evaporation system sludge volume used is an approximation
based on visual observation. The oily surface soil is the area
on the inside slope of the dike between the highest possible
water surface and the lowest possible water surface to a depth
of three inches. This is the area where oil has accumulated on
the surface as the water surface has risen and fallen over the
years.

The floating oil and emulsion volume is a June 1987 estimate,
based on the fact that there were then three acres of floating
0il and emulsion three-quarters of an inch thick. Most of that
has since been consolidated in tanks.

Cap Components

Attic Fill

- Material - Recompacted soil

~ Hydraulic Conductivity - 10°% cm/sec or less
Dike

- Vegetation - Native grasses

- Topsoil - 12 in.

- <Clean Fill - Thickness varies, <105
cm/sec hydraulic
conductivity

-~ Slope - 1:3 (vertical:horizontal)

- Erosion Control - Stormwater berm on cap
directing run~off to
reinforced concrete pipes.

Cap

- Yegetation - Native grasses

- Topsoil - 12 in.

-~ Recompacted Clay - 3 ft

- Slope - 4%

E778
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Flood Elevations

- 25 Year Event - 171.5 ft. MSL
- 50 Year Event - 173.5 ft. MSL
- 100 Year Event - 175.0 ft. MSL

Design Elevations

~ Building Floors - 25 year + 1.5 ft

-~ Decon Pads - 25 year + 1.5 ft

- Haul Roads - 1.0 ft. above grade
- Maintenance Roads - 2.0 ft. above grade
- Top of Main Pond Dike ~ 100 year + 1.5 ft

The cap design concepts are based on professional experience in
the design of caps for solid waste facilitles in the mid-Texas
area. The flood elevations were developed in cocrdination with
the Federal Emergency Management Agency and the U.S. Department
of Army Corps of Engineers. The latter agency developed the
values used in 1984 when they performed a backwater study made
in preparation for the design of Millican Lake on the Navasota
River.

6.1.1.3 Description of Elements Common to All Alternatives

The RA, through its evaluation of current site conditions as
well as most probable future landuse conditions assuming no
remedial action, identified two risks that need to be addressed
by any remedial action taken at the site. The first identified
risk stems from the direct contact scenario where a site visitor
is assumed to contact and ingest sludges from the waste disposal
areas. The risk represented by this exposure exceeded the 1 x
10% criterion selected as an appropriate risk level. The second
identified risk, which was not guantified but may be signifi-
cant, is the potential for long-term erosion along the Brazos
River. Under all remedial alternatives, the direct contact and
river bank erosion issues are dealt with by capping of the waste
disposal area and installing a spur jetty system.

The first step in all alternatives, except for the No Action
alternative, is to control river bank erosion over the long-term
with the construction of a jetty system. River bLunk erosion is
a natural condition observed along meandering streams such as
the Brazos River. As the river bends, its channel is directed
toward the "high bank" due to velocity gradients within the
stream. These higher velocity currents tend to undercut the
high bank, causing overburden soils to fall into the river.
These soils are then redeposited downstream as channel bars and
“"low bank" sediments, gradually reorienting the river channel
toward the direction of the high bank.

6=-5
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River bank erosion is minimized by the spur jetties. The spur
jetty erosion control system, shown in Figure 6-1, has been
engineered for the dimensions and velocities of this reach of
the Brazos River. The spur jetty is constructed of panels 16
feet high and approximately 20 feet long, supported by tubular
steel piling. Vertical treated planks are tied to horizontal
steel pipe stringers to form the panels, which are tied to the
pilings to form jetties. Spaces between the planks allow flow-
ing water to pass through (hence these are known as "permeable"
jetties), but at greatly reduced velocities.

The spur jetty system reduces the velocity of water at the base
of the high bank and redirects currents into the middle of the
river. This prevents additional erosion and causes deposition
of a protective mass of waterborne material at the base of the
high bank. These spur jetty systems have been successfully used
at over fifteen sites on the Brazos River since 1961.

In order to mitigate the risk posed by the direct contact con-
cern, all alternatives involve construction of an engineered cap
over the main pond and dikes. Before remediation proceeds, pond
water is removed from the main pond. Pond water, wastewat r and
affected stormwater are treated as necessary and discharged to
the Brazos River.

During remediation the perimeter of the site is fenced. Locked
gates protect all entrances. Drainage controls are provided to
limit run-on to affected areas and to collect affected storm-
water run-off. Following remediation, ground water monitor
wells are installed and ground water is monitored for 30 years.

During remedial action, as drums are encountered they are class-
ified as 1) ruptured drums, 2) sound drums and 3) drums holding
containers. Ruptured drums have been damaged such that contents
of the drum have had an opportunity to encounter the surrounding
material; these drums are emptied and the empty drum is crushed
and set aside. The contents of sound drums are ciharacterized
and the drums placed in compatible groups for treatment and on-
site disposal, or alternately placed in overpack drums for off-
site disposal. Containers within drums are individually classi-
fied as ruptured or sound and are generally handled in the same
manner as individual drums.

The final major step in each alternative is the construction of
an engineered cap placed over the main pond and dike. A
representation of the cap configuration is shown in Figure 6-2.
The shallow borrow area around the main pond is filled to
natural grade. Soil is added as necessary to the outer flanks

6-6
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of the pond dike and within the main pond to form the desired
design grade, and the cap is installed and maintained over t.e
pond and dike.

The cap is a composite design of (from bottom to top) gas vent
piping, recompacted clay, topscil, and native grasses. After
surface grading of the soil foundation for the cap, gas collec-
tion piping is bedded in shallow trenches. Three feet of clay
is then placed and compacted in layers. One foot of topsoil is
placed to provide noisture and nutrient support for a vegeta-
tive cover. Finally, native grasses are established to control
erosion and to maximize evapotranspiration of percolating rain-
fall. Risers are added to vent collected gases, and erosion
control berms are added to prevent accumulated rainfall run-off
from running down the 3:1 side slopes. With proper maintenance,
this cap will serve to minimize the amount of rainfall infil-
tration which is available to migrate through the waste and
generate leachate over the long-term. This design will entail
only minimum maintenance and require only annual mowing to keep
trees from growing on its surface.

Finally, institutional controls will be implemented between the
main pond and the Brazos River to prevent use of shallow ground
water down gradient of waste sources.

6.1.2 Alternative A - No Action Alternative

Description

Alternative A, No Action, is limited to maintenance of the site
in its current condition and ground water monitoring at the site
for 30 years. No capital ianprovements are made at the site.

Qverall Concepts

None No capital improvements made
at the site.

6.1.3 Alternative B - Soil Mixing
Description

Alternative B, Soil Mixing, includes mixing clay-rich soil with
the sludge to provide a mixture which is structurally stable and
produces no free liquid, even when compacted. Prior to this
step, pond water is removed and either evaporated or treated as
necessary and discharged. Figure 6-3 presents a preliminary
concept design for wastewater treatment. Sludge is mixed with
clay-rich soils from the site to create an oil-water-soil
matrix, and placed within a liner system in the main pond.

6-9
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The mixing of soils with sludges and subsequent compaction pro-
vides a structurally stable base for the engineered cap. This
mixing will reduce the mobility and toxicity of the waste con-
stituents. Mobility of constituents within the sludge will be
reduced by a complex system of physical and chemical reactions
between soil minerals and metals and organic waste constituents.

Qverall concepts

Soil Mixing Blends the sludge with clay-~
rich soil to form a compacted
soil-water-cil mixture.

Liner Systen Controls potential leachate

migration from treated waste
materials, and allows moni-
toring of remedy effective-

ness.
Design Basis
Mixing Ratio (estimated) 6:1 (soil:sludge)
Mixed Material
Moisture Content 25%, dry weight basis
0il Content 6-9%
Liner System
Drainage Layer 12 in. sand, slotted HDPE
pipe
Flexible Membrane 60 mil HDPE
Liner
Drainage Layer 12 in. sand, slotted HDPE
pipe
Flexible Membrane 60 mil HDPE
Liner
Recompacted Clay <107 cm/sec hydraulic con-
ductivity
Construction Period 2 years

The mixing ratio of 6:1 ({soil:sludge) is based on an analysis of
Proctor moisture-density curves and the percent of oil and
grease in asphalt. It should result in a material with signi-
ficant structural strength and low permeability. Evaporation
system sludge, oily surface soil and affected soils under the
pond, all substantially soil and sludge nmixtures, are mixed at a
ratio of only 2:1. These mixing ratios are estimates and would
have to be confirmed through further testing.

6-11
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Jolumes of Waste and Wastewater

Waste
Initial vVolume 44,000 cubic yard
Final Volume after 215,000 cubic yards
Mixing with Soil
Wastewater 32 million gallons
(160,000 cubic yards)
Disposition
Evaporation 10 million gallons
Treatment and Discharge 22 million gallons

Note: More detailed volume calculations are in Appendix F.

6.1.4 Alternative C - stabiljzation
Description

Alternative C, Stabilization, involves chemical stabilization of
the sludge by mixing stabilization materials with sludge in the
main pond and placement within a liner system in the main pond.
Backfilled clays are added over the stabilized mass prior to
capping the main pond. Also see Appendix D - Stabilization and
Solvent Extraction Report.

The term "Stabilizaticn" as used in this report includes the
treatment process of solidification, stabilization and fixation,
and generally refers to waste treatment processes that make the
waste easier to handle, decrease the surface area of the waste
mass across which transfer or loss of waste constituents can
occur, and limit the solubility of the waste constituents. Sta-
bilization includes a variety of pozzolanic and cementatious
processes that have been developed to incorporate dissolved con-
stituents in wastes and sludges into a rigid matrix. Heavy
metals react to form immobile colloidal hydroxides and large or-
ganic molecules become effectively immobilized. Smaller organic
molecules are more difficult to maintain within the stabilized
matrix.

The concern that light organics have the potential to mobilize
heavy organics which are otherwise physically trapped in the
stabilized waste matrix must be further evaluated. Such further
testing will be performed.

The stabilization process will be designed for long-term
inteqgrity. The physical and chemical reactions of stabilization

E778
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could be reversed by desorption, by biodegradation, or by disso-~

lution of the waste matrix,

all caused by percolating moisture.

However, with adequate maintenance, the engineered clay cap will
control percolating moisture, and the stabilized materials will,
by design, have a pH which will preclude biological activity.

ov Conce
Stabilization

Liner System

Design Basis

Stabilization
Volume Increase
Pond Sludge
Affected Soil

Unconfined Compressive
Strength

Liner System
Drainage Layer

Flexible Membrane
Liner

Drainage Layer

Flexible Membrane
Liner

Recompacted Clay

Construction Period

Increases the strength of the
waste for handling, traffic-
ability and structural sup-
port. Limits the solubility
and mobility of the waste
constituents.

Controls potential leachate
migration from treated waste
materjials, and allows moni-
toring of remedy effective-~
ness.

20%
20%

15 psi minimum

12 in. sand, slotted HDPE
pipe
60 mil HDPE

12 in. sand, slotted HDPE
pipe
60 mil HDPE

<107 cm/sec hydraulic con-
ductivity

2 years

An unconfined compressive strengtih of 15 psiAafter_24 hourg @s
used as a design criteria based on conversations with stabili-

zation vendors. This will enable earth-moving equipment to move
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over the stabilized mass within 24 hours of its having been
placed and will greatly expedite the stabilization of the pond
sludge. An additional design basis for stabilization will be a
yet undefined leachate performance criteria.

v es of Was and Wastewater
Waste
Initial Volume 44,000 cubic yards
Volume After Stabilization 53,000 cubic yards
Wastawater 32 million gallons
(160,000 cubic yards)
Disposition
Evaporation 10 million gallons
Treatment and Discharge 22 million gallons

Note: More detailed volume calculations are in Appendix F.

6.1.5 Alternative D - Biotreatment
Description

Alternative D, Biotreatment, involves aqueous biological treat-
ment in tanks or impoundments. While tanks are used in the de-
sign of this alternative, the selection between tanks outside of
the mair pond and impoundments within the main pond would be
made during design. Long-term biotreatment, a process designed
to degrade PCBs in addition to other organics, is not fully
demonstrated at this time and is not carried forward in this
evaluation. Based on bench scale tests to date, short-term bio-
treatment could be used to effectively reduce the concentratiocns
of volatile and semivolatile organic constituents in the sludge
and produce a residue which should be suitable for stakiliza-
tion. Biotreatment is expected to reduce the volume of the
sludge by up to 50%, mainly due to dewatering. Further testing
will be performed to evaluate both long-term and short-term
biotreatment. Results of this additional testing will be incor-
porated into the Final FS. For purposes of design, a 30 day
residence time is assumed to be more than adequate to remove the
majority of the volatile and mobile semivolatile compounds, and
produce a residue suitable for stabilization.

In this alternative, biotreatment and stabilization are used
together to couple the demonstrated ability of the biotreatment
process, volatilization and biodegradation, to remove light
organics and by stabilization to immobilize heavy organics and
heavy metals.

E778
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Revisedl 9/22/88

This alternative begins with the transfer of pond sludge and
other oily materials to treatment tanks (Figure 6-4). Treatment
tanks are constructed outside the main pond. The tank system
has the capability of receiving sludge in a 10% sludge concen-
tration (approximately 5% dry solids concentration) with pond
water, aerating the mixture, cleaning the off-gasses, and col-
lecting the solids. Free liguid will be drained from the
biotreatment solids on sludge drying beds. Pond sludge and
floating 0il and emulsion are pumped to the treatment tanks in
batches for biological treatment. Treatment residues are
stabilized prior to being placed in the main pond. Stabilized
material containing greater than 50 ppm PCB’s will be placed
within a liner system. Affected soils under the pond undergo
biolo¢ical treatment in this alternative if above the 25 ppm PCB
action level,

Off-gases from biological treatment may have significant con-
centrations of light organics and will be treated to control air
pollution. The design used herein includes a fume incinerator
for this purpose, but flares, carbon adsorption and other means
would be evaluated in design phase.

Ove Con ts

Biotreatment Use of suspended growth com-
pletely mixed aerobic react-
ors to promote biological
degradation of sludge organic
constituents.

Stabilization of Residual Limits the mobility of any

Solids constituents remaining after

treatment.

Liner System Controls potential leachate

migration from treated waste
materials, and allows moni-
toring of remedy effective-

ness.
Design Basis
Treatment Tanks
Nunber 4
Volume 740,800 gal ea
Freeboard 2 ft
Diameter 82 ft
Side Water Depth 18 ft
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Aerators
Number
Size
Solids Mixing
Treatment Batches
Time Period per Batch
Number of Batches
Alir Pollution Control
Type
Air Flow
Biotreatment Volume Decrease
Pond Sludge, Emulsion
Affected Soils
Stapbilization Volume Increase

Liner System
Drainage Layer

Flexible Membrane
Liner

Drainage Layer

Flexible Membrane
Liner

Recompacted Clay

Construction Period

Revised 9/22/88

2
25 hp (1 HP/1000 cf)
Grinder Pump

30 days + 6 days turnaround

30 (1 batch = 4 tanks)

Fume Incinerator
800 cfm

315%
25%

20%

12 in. sand, slotted
pipe
60 mil HDPE

12 in. sand, slotted
pipe
60 mil HDPE

HDPE

HDPE

<107 cm/sec hydraulic con-

ductivity

3 years

Volumes of Waste and Wastewater

Waste and Wastewater Volumes

Waste
Initial Volume
Final Volume After Biotreat-
ment and Stabilization

wWastewater

44,000 cubic yards
36,000 cubic yards

44 millicn gallons
(220,000 cubic yards)

™'y

Fo48
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Dispasition
Evaporation 25 million gallons
Treatment and Discharge 19 million gallons

Note: More detailed volume calculations are in Appendix F.

6.1.6 Alternative E - Solvent Extraction
Description

Alternative E, Solvent Extraction, involves physical/chemical
separation of sludge and other oily material into oil, water,
and solids and subsequent treatment of each of the extracted
phases. Sludge is transferred to an extraction plant located
immediately outside the main pond (Figure 6-5) for separation.
The o©il fraction is burned in an on-site liquids injection
incinerator. The water fraction is treated and discharged. The
solids fraction is stabilized and disposed of in the main pond.

Note that solvent extraction is an innovative technology that
has been utilized at only one CERCLA site to date. Although
solvent extraction is a named technology, it is intended to be a
generic term for the separation of oil, water and solids into
separate fractions for subsequent treatment.

The solvent extraction system is constructed within flood pro-
tection dikes outside the main pond along with a liquids injec-
tion incinerator. The solvent extraction system will have to
have the capability of receiving a heterogenecus waste stream
containing dekris, and producing: 1) clean debris, 2) oil free
of solids and water, 3} water suitable for discharge after
treatment (with pretreatment to lower pH and to reduce oil and
grease) with stormwater runoff and 4) dry solids.

Sludge is isolated at one end of the main pond. Sound drums are
set aside during sludge isolation and are analyzed with drum
contents discharged into the sludge or placed in compatible high
strength waste tanks. Sludge is pumped and hauled to the sol-
vent extraction facility in batches for treatment. Clean debris
is crushed and placed in the main pond. 0il is placed in a
heated tank then burned in the liquids injection incinerator.
The incinerator is provided with adiabatic quench for coocling
and a caustic scrubber for adsorption of acid gasses before the
flue gas is discharged to the atmosphere. Water is discharged
after filtration and carbon adsorption. Dry solids are stabi-
lized and placed in the main pond., Ash from incineration is
landfilled off-site.
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Qve 1 Concept

Scolvenrt Extraction

Incineration

o .

Solvent Extraction Facilities
Solvent

Separation
Equalization
Wastewater Pretreatment

Capacity
Utilization

Heated Storage
No. Tanks
Size
Recirculation Pumps
Boiler
Heat Exchangers
Fuel
Standby Fuel

Incinerator

Number

Type

Heat Release

Dimensions

Feed

Alr Pollution Control
Adiabatic Quench Tower
Caustic Scrubber

Auxiliary Fuel

Standby Fuel

Utilization

Construction Period

6-2Q

Produces clean debris, oil
and water, dry solids from a
heterogeneous waste stream.

Destroys most liquid organic
waste and waste constituents,
but not metals.

Aliphatic Amine

Centrifuge

Day tanks

Neutralization, oil separa-
tion

130 ton/stream day

60% on-line

1

5000 gal

2 at 3 HP ea

300 1b/hr low pressure stean
2 at 131,000 BTU/hr ea
Natural Gas

0il

1

Liquid. Injection

30 million BTU/hr

6.6 ft ID by 50 ft length
250 gal/hr

15 ft packed tower
25 ft packed tower
Natural Gas

0oil

85% On-Line

4 years
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A 60% utilization factor is used for solvent extraction because
it is still developmental in nature. The 1liquids injection
incinerator is needed to operate at 85% utilization when the
golvent extraction system is fully operational, but the combined
systems will be only 60% operational.

Vo e Waste and Wastewater

Waste and Wastewater Volumes
Waste
Initial Volume 44,000 cubic yards

Final Volume of
Residual Solids

After Stabilization 22,000 cubic yards
Wastewater 72 million gallons
(360,000 cubic yards)
Disposition
Evaporation 10 million gallons
Treatment and Discharge 62 million gallons

Note: More detailed volume calculations are in Appendix F.

6.1.7 Alternative F - Incineration

Description

Alternative F, Incineration, begins with on-site construction of
a rotary kiln incinerator (or another incinerator with good
solids handling capability) which has waste handling and blend-
ing facilities, ash handling facilities and air pollution con-
trol facilities (Figure 6-6). Waste handling facilities
typically include a dredge, blending tanks, a drum shredder, a
wood chipper, a solids storage pile, a solids feed hopper, high
strength waste tanks, and associated pumps and piping. See also
Appendix E - Review of Incineration Technologies and Preliminary
Bases of Design.

Sludge is isoclated at one end of the main pond. Sound drums are
set aside during sludge isolation and are analyzed with drum
contents discharged inte the sludge or placed in compatible high
strength waste tanks. Shredded drums, lumber, concrete, pipe
and other debris are handled with the soil wastes.

E778
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The sludge

is blended and supplemented with drum contents,

shredded drum carcasses and shredded debris to provide a rela-

tively ccnsistent feed to the incinerator.
erator is hauled off-site for disposal.

Ash from the incin-
The main pond will be

filled with compacted soil before capping.

Qverall Concepts

Incineration

Sludge Isoclation

Materials Handling

Design Basis

Materials Handling Facilities

Blending Tanks
Number

Type
Volume

Solids Stockpiles
Mumber
Valume

Type

High Strength Waste Tanks
Number
Type
Volume

Liquids Handling Equipment

Solids Handling Equipment

Destroys most organic waste
and waste constituents, but
not metals.

Blends pond sludge. Allows
drummed waste consolidation
before incineration.

Attempts to achieve uniform
feed of sludge and solids to
incinerator. Attempts to
handle wide variety of mater-
ials to be incinerated.

3
Covered, Mixed
12,000 gallons (60 yd3)

1

50 yad?

Uncovered, above ground clay
pad

6
Covered, Mixed
5000 gallons each

Dredge in Main Pond
Positive Displacement Pumping

Shredder

Wheeled Loader
Heopper-Conveyor

E718
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Incinerator
Number 1
Type Rotary Kiln
Size 7 £t ID
Scrubber Ionizing Wet Scrubber
Fuel Natural Gas
Standby Fuel 0il
Feed Design Capacity 4820 1lb/hr (58 tons/day)
Feed Maximum Capacity 6030 lb/hr (72 tons/day)
Utilization 75% On-Line
Censtruction Period 5 years

Incineration alternatives must meet the following performance
goals:

A, Those provided by RCRA and 40 CFR 264.343, and

B. TSCA regqulations for PCBs and 40 CFR 761.70
The above design criteria for materials handling facilities are
based on profession2l judgment and a knowledge of the extreme
variability of the waste physical and chemical characteristics.
To the degree possible, sufficient facilities have been included

to reflect as accurately as possible the considerable cost of
the difficult materials handling needed to support incineration.

Volume of Waste and Wastewater Volumes

Waste
Initial Volume 44,000 cubic yards
Final Volume After
Incineration 12,000 cubic yards ash.
Wastewater 82 million gallons
(400,000 cubic yards)
Disposition
Evaporation 10 million gallons
Treatment and Discharge 72 million gallons

Note: More detailed volume calculations are in Appendix F,

It is assumed that scrubber water will require some pretreatment
before it can be treated with other wastewaters generated at the
site.
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6.2.1 Comparative Evaluation Criteria

Having defined in more detail the six surviving alternatives,
this section of the FS subjects each alternative to a
comparative evaluation. This comparative evaluation |is
conducted on the basis of nine factors or criterion. These
criteria include: (1) Consistency with ARARs; (2) Reduction in
mobility, toxicity or volume:; (3) Short term effectiveness: (4)
Long term effectiveness and permanence: (5) Implementability:
(6) Cost; (7) Community acceptance; (8) State acceptance; and
(9) Overall protection of human health and the environment.

The considerations relevant to the comparative evaluation for
each of these nine criterion are outlined below, followed by the
detailed evaluation of the relative strengths and weaknesses of
the various alternatives on the basis of these considerations.

1. Consistency with ARARs

In determining appropriate remedial actions at
Superfund sites, consideration is given to the
requirements of other Federal and State environmental
laws, in addition to CERCLA as amended by SARA.
Primary consideration is given to attaining applicable
or relevant and appropriate Federal and State public
health and environmental laws and regulations and

standards. Not all Federal and State environmental
laws and regulations are applicable tc each Superfund
response action. Section 3 describes those ARARs
specific to the Sheridan site. Section 6.2.3

evaluates the degree to which the selected alternates
comply with these ARARs.

2. Reduction in Toxicity, Mobility or Volume

The degree to which alternatives employ treatment that
reduces toxicity, mobility or volume is assessed.
Relevant factors to this consideration include:

o The treatment processes which the proposed solu-
tions employ and materials they treat;

Lo} the amount of contaminated materials that will be
destroyed or treated;

o) the degree of expected reduction in toxicity,
mobility or volume;

6-25
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(o)

Q

s

The

the degree to which the treatment is irreversi-
ble; and

the residuals that will remain following treat-
ment, considering the persistence, toxicity,
mobility, and propensity for bio~accumulation of
such hazardous substances and their constituents.
-te fe

short-term effectiveness of an alternative is

assessed including a consideration of the following:

O

Q

Magnitude of reduction of existing risks; and

short-term risks that might be posed to the con-
munity, workers, or the environment during the
implementation of an alternative including poten-
tial threats to human health or the environment
associated with excavation, transportation, or
redisposal or containment.

Long-term Effectiveness and Permanence

Each alternative is assessed for the long-term effec-
tiveness and permanence it affords along with the
degree of certainty that .he remedy will prove suc-
cessful. Factors considered include:

C

Magnitude of residual risks in terms of amounts
and concentrations of wastes remaining following
implementation of a remedial action, considering
the persistence, toxicity, mobility and propen-
sity for bio-accumulation of such hazardous sub-
stances and their constituents;

type and degree of long=-term management required,
including monitoring and operation and mainte-
nance;

potential for exposure of human and environmental
receptors to remaining waste considering the
potential threat to human health and the envi-
ronment associated with excavation, transporta-
tion, redisposal, or containment;

long~term reliability of the engineering and
institutional c¢ontrols, including uncertainties
associated with the land disposal of untreated
wastes and residuals; and

E178
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o

potential need for replacement of the remedy.

Implementability

The ease or difficulty of implementing the alterna-

tives is assessed by considering the following
factors:
o Degree of difficulty associated with constructing

the sclution;

o expected operational reliability of the treatment
technology;

o need to coordinate with and obtain necessary
approvals and permits (or meet the intent of any
permit in the case of Superfund actions);

0 availability of necessary egquipment and
specialists; and

o available capacity and 1location of needed
treatment, storage and disposal services.

Costs

The types of costs assessed include the following:

a

Q

<

(o]

Capital costs;
operation and maintenance costs;

net present value of capital and operation and
maintenance cost; and

potential future remedial action costs.

Community Acceptance

This assessment evaluates:

o

Components of remedial alternatives that the
community supports;

features of the alternatives about which the
community has reservations; and

elements of the alternatives which the community
strongly opposes.
6-27
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This evaluation includes an assessment of:

o Components of remedial alternatives that the
State supports;

o features of the alternatives about which the
State has reservations; and

5! elements of the alternatives which the State
strongly opposes.

Oyerall Protection of Human Health and the Environment

Following the analysis of the remedial options against
individual evaluation criteria, the alternatives are
assessed from the standpoint of whether they provide
adequate protection of human health and  the
environment.

SARA directs EPA to give preference to solutions that
utilize treatment to remove contaminants from the
environment. Off-site transport and disposal without
treatment is the 1least preferred option where
practicable treatment technologies are available.

6.2.2 Evaluation Summary

The following values were assigned to compare remedial selection

criteria:

H+ll

" n
-

Alternative should exceed a criterion in comparison to
other alternatives.

Alternative should meet the selection c¢riterion.

Alternative will not meet a criterion, or will not
meet a criterion as well as other alternatives.

The rationale for the ratings assigned each alternative is pre-
sented in the following subsections.

6.2.3 Compliance with ARARs

With the

exception of the No Action alternative, all alterna-

tives were rated "." because they are designed to comply with
ARARs defined in Section 3. The No Action remedy was rated "-"

5178
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recause it does not meet the closure ARARs and does not effec-
tively address the risk-based remedial objective.

6.2.4 Reduction of Toxicity, Mobility or Volume

The No Action alternative is ranked "-" because it does nothing
to reduce toxicity, mobility or volume. The action alternatives
differ principally with regard to the reduction in potential
toxicity, mobility or volume of their treatment residuals. The
Soil Mixing alternative is ranked "-" because the residuals fron
sludge interaction with the soil matrix (inorganic complexation,
orgar. ¢ complexation, acid-based reactions, oxidation-reduction,
precipitation, ion exchange and adsorption are the physical/
chemical actions involved) do not achieve as large a reduction
in potential toxicity and mobility as tha other alternatives,
and because the volume increase is substantially larger. The
Stabilization alternative is ranked "." because the physical/
chemical treatment process involved more effectively controls
the potential residual toxicity and mobility of the residuals,
and because the volume of the residuals is smaller than soil
mixing.

The biotreatment alternative is ranked "+/." because it further
decreases waste toxicity by degrading or removing volatile and
semi-volatile waste constituents. Also, while biotreatment
results in a reduction in waste volume, the reduction is not as
great as for solvent extraction and incineration which are both
ranked '"+",

Incineration and solvent extraction receive a “+" rating since
they are the only alternatives which significantly reduce waste
volume as well as essentially destroy all organic chemicals of
concern at the site. However, incineration concentrates into an
ash most of the metals found in the sludge.

With the exception of the No Action alternative, the treatment
provided for the wastes is not readily reversible. This is true
for Solvent Extraction and Incineration alternatives with
respect to organic constituents which are destroyed. However,
for incineration, metals would remain in the ash and may even be
in a more soluble form. For Solvent Extraction, metals would be
concentrated in the solid phase. Both the Stabilization and
Biotreatment alternatives involve stabilization reactions which
could be reversed by desorption, biodegradation or dissolution
of the waste matrix. Rainfall infiltration and percolation are
necessary for these reversal processes, however, and are mini-
mized by the engineered cap. Treatment by mixing with clay-rich
soil in the Soil Mixing alternative is more easily reversed, but
is also minimized by the engineered cap.
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6.2.5 Short-Term Effectiveness

With the exception of the No Action alternative, which is ranked
"-w, all alternatives effectively reduce the magnitude of exist-
ing risks and achieve full protaction in two to five years.
These risks are defined in Section 2 and the alternatives are
designed to specifically address those risks. The time to com-
rlete remediation is identified in Section 6.1. The Sulvent
Extraction and Incineration alternatives would likely result in
increased constituent loading to the atmosphere during implemen-
tation as compared to other alternatives.

Also, the alternatives differ with regard to risks to the com-
munity, workers, or the environment during implementation. All
action alternativaes involve the risks attendant to construction
involving heavy earth work, including risks to workers and com-
munity and enviroenmental impacts due to dust and noise. Further,
all action alternatives will release volatile organics to some
degree as the pond sludge isc treated in place or is removed for

treatment.

The Solil Mixing and Stabilization alternatives are ranked "+"
because these risks are relatively minor and occur over a short-
er time period. Biotreatment and Solvent Extraction involve
additional handling with process equipment, and are thus ranked
w o, The Incineration alternative is ranked "~" because of 1)
increased materials handling requirements, 2) unit processes
involving high temperature combustion, rotary machinery and per-
iodic vessel entry, and 3) longer period of operation.

6.2.6 Long~T Effectiveness and Permanence

Except for the No Action alternative, which is ranked "-", the
only difference among the alternatives relates to the long-term
risks from leaching of waste constituents and exposure to resid-
ual waste. The Soil Mixing alternative is ranked "-~" bhecause
waste constituents are less effectively immobilized than in
other alternatives and this alternative results in a larger
residual volume relative to other alternatives. The Stabiliza-
tion alternative is ranked "./-" bacazuse the degree of mobility
reduction for the Stabilization alternative is probably greater
than for Soil Mixing. More freguent monitoring of ground water
and stormwater discharge is nesded for these alternatives be-
cause of constityent mobility concerns, although instituational
controls will jipnsure that no water supply wells are screened in
the upper watgy hearing zone, downgradient of the site.

The Biotreatment alternative ia ranked “+" (even though it is
not as effackiva as Solvent Extraction and Incineration),
bacause this ppecess would degrade or remove the more mobile
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compounds contained within the waste matrix, that is, the vola-
tiles and semi-volatiles. Certain compounds, such as PCBs,
would be more difficult tc degrade. Even if not degraded, how-
ever, the potential for mobility of these compounds would be
reduced through elimination of the more mobile constituents in
the waste matrix. This result enhances the long-term effec-
tiveness of stabjilization of the biolcgical residue since the
more mobile constituents, which are more difficult to stabilize,
would be removed from the matrix prior to stabilization of the
biolegical residue.

Incineration and Solvent Extraction are ranked "+" and are the
only alternatives which destroy essentially all of the organic
chemicals and result in the least residual volume. However,
incineration concentrates most of the metals into the ash.

6.2.7 Implementability

The No Action alternative would be the easiest to implement and
is rated "+". Among the remaining alternatives, the Soil Mixing
and Stabilization alternatives are readily implementable. They
are ranked "“+" because they have been frequently used to close
impoundments, they are mechanically simple and readily adaptable
to field conditions, and they do not require special equipment
or off-site facilities. The Biotreatment alternative is ranked
W." because it will probably require the construction of spe-
c1allzed treatment tanks to accommodate the special mixing and
sludge handling needs of that alternative. Still, Biotreatment
is a demonstrated technology, is adaptable to unexpected waste
characteristics and does not require operators with a high level
of training. By contrast, the Solvent Extraction and Incinera-
tion alternatives are ranked "-" because these technologies are
mechanically complex, require highly specialized equipment and
operators, and may require an approved off-site disposal facil-
ity for ash. 1In addition, Solvent Extraction may be ditficult
to adapt in the fiaeld.

Demonstrated effactiveness is not an identified factor of the
criterion of implementability, but is a critical consideration
at this site. The Soil Mixing technology has been implemented
full-scale on the closure of impoundments. Some bench studies
have already heen conducted to determine effectiveness of
Stabilization, Biotreatment and Solvent Extraction for the site.

Additional stah{lization and biological treatment studies are
on~going. Solvant Extraction has only been tested at one site
which totaled ¢nly 4,000 cubic yards, but solvent extraction
processes are ¥idely used in manufacturing industries. The
facility that wyauld be needed for solvent extraction at this
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site would require special materials handling capabilities in
order to address the heterogeneous nature of this waste. Such a
system has not been field tested to date. Incineration is
widely used for the destruction of solid waste, b1t achieving
99,9999% destruction of PCBs may be more difficult because the
waste is heterogeneous (with a physical texture that includes
liquids, tires, soils, construction debris and drum carcasses,
and a fuel value that ranges from 11,000 BTU/lb to less taan
1,000 BTU/1lb).

With adequate feed preparation, the widely differing physical
characteristics of the waste materials are not expected to im-
pact treatment effectiveness, but the implementation of opera-
tional systems for waste handling and treatment is a concern. A
wide range of waste characteristics should pose no problem for
Soil Mixing and Stabilization, as much of that work will be
accomplished with equipment which has proven adaptable to chang-
ing field conditions. Aqueous biotreatment should be able to
deal with varying waste characteristics. Adherence of residual
solids to the treatment tanks could necessitate field modifica-
tion of the :reatment system. Solvent Extraction and Incinera-
tion alternatives are each more complicated and are thus more
vulnerable to temporary operational difficulties.

There is also a concern about the availability of needed equip-
ment and specialists. The Soil Mixing alternative requires only
conventional construction equipment and equipment opevators.
The same is generally true for in-situ Stabilization, although
proprietary mixing equipment might be employed. Stabilization
in batches outside of the main pond and Biotreatment would
involve nixing and materials handling systems that are custom
tailored for this kind of work. These are readily available or
easily adapted and a high degree of skill is not required to
operate them. Suitable Solvent Extraction equipment would have
to be assembled, and would require a major mobilization effort
involving the interconnection of several mobile modules 1o form
a facility similar to that shown in Figure 6-7. Similarly, the
Incineration alternative would require the construction of an
incinerator on-site.

Another concern regarding incineration is that in a rotary kiln,
temperature and excess air will be relatively low, but in the
afterburner both high temperatures and high excess air exist.
Limited test burn data show about 200 ppm NO, in rotary kiln
stack gases (Pe t Writer’s G e to Test Bu Dat azardous
Waste Incineratjon, EPA/625/6~86/012). Moreover, these levels
of NO, are difficult to reduce. Rotary kiln incinerators cannot
be operated or redesigned to significantly reduce the NO, gene-
ration rates, and NO, control would be very costly.
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ERM-Southwest, Inc. FIGURE 6-7

HOUSTON, TEXAS SOLVENT EXTRACTION FACILITY
9101A035
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6.2.8 Cost

Table 6-1 summarizes the total cost of the alternatives as de-
veloped in detail in Section 6.3 and in Appendix G. Ccsts are
presented as capital, post closure 0 & M and ground water moni-
toring, and total cost. The No Actisn alternative is of course
the least costly alternative and is ranked "+", Solvent Extrac-
tion and Incineration are the most ccstly alternatives and are
ranked "-". The middle range cf costs includes the Soil Mixing,
Stabilization and Biotreatment alternatives, ard these are
ranked ".".

6.2.9 Overall Protection of Human Health, Environment

The No Action alternative is ranked "-" because the potential
exposures by direct contact to waste and of bank failure and
inundation of the wastes are not controlled. All remaining
alternatives prevent these exposures but differ in the degree
they ensure loag-term effectiveness and permancence and achieve
short-term effectiveness. Therefore, Soil Mixing is ranked "./-
" because it results in the greatest volume of waste residual
without significant treatment. Stabilization is ranked "."
because it decreases the leachability of the waste without
decreasing waste toxicity. Biotreatment is ranked "“+" because
this alternative degrades most toxic waste constituents as well
as reducing waste mobility. Solvent Extraction is ranked "+"
because all contaminants are destroyed to the maximum extent
possible. Incineration also achieves similar destruction, but
is rated "+/.%" because it is less effective in the short-term.

6.3 Cost
6.3.1 Total Cost

A cost was systematically estimated for each alternative from a
foundation of common unit costs. Estimated costs were developed
sequentially as follows:

1. Unit Costs - unit costs for remediation activities common
in the region. Example: oOn-Site Soil Handling, $2.00/yd3.
2. Options Costs = costs for treatment and containment options
to be incorporated into assembled alternatives. Based on

concept designs in Section 6.1.

3. Alternatives Costs - estimated total cost for each alterna-
tive. Based on concept designs in Section 6.1l. Contains
unit costs, derived unit costs and options costs. Iacludes
contingencies, operating and post-closure monitoring costs.

Tables 6-2 through 6-7 summarize the estimated total cost for
each of the six proposed alternatives.
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8374 TABLE 6-1
PRESENT VALUE COST SUMKARY FOR ALTC™NATIVES

ALTOC"' N-Ttu" ALT, € —

ALY, A - ALT, B —~ STABI~ 810~ SOLVENT ALT, F -

NG ACTION SOIL WIXING LIZATION TREATMENY EXTRACTION INCINERATION
COST ITEM {sMIL} (m1IL) { sMIL] (MIL} {sMIL) [sMIL)
Estimated Capital Coet [a] o.08 19.660 17.598 27.48 35,85 38.75
Total Post-Closure Cost G.48 0.93 c.88 0.88 0.98 0.88
PV Post-Closure Cost [h) .28 0.58 0.47 0.47 0.47 0,47
Total Alternative Cost 0.55 20,88 18,88 28,35 38,51 39.61
PV Alternative Cost {b] 0.37 20,82 18,47 27 .96 38.12 39,22
{a] Thie cost rapresents present velus essuming after~tex i = {nflatiaon

{nl 30~yen- prassnt valus with 1 = 5% snd inflation = O
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83rs TABLE 8-2

ESTIMATED TOTAL COST
ALTERNATIVE A - NO ACTION

The eetimsted totsl cost is the sum of capitei cost, the cost of 30 years of annusi
maintsnance and saven sonitoring evants {1, 3, 8, 10, 15, 20 and 30 ysarp sfter
clesure], ALl costs sre early 1988, excapt as noted. "Totel" coste essume present velus
after § = inflation, "Pressnt vsiue® costs assuman 1 = 5%

Ouantity Units Unitv Cost Cost Notes
CAPITAL COST
™~
Plug existing monitor wells 12.0C  aach $4,500 18,000 e
Install new manitor wells 12,00  esch 3,500 42,000 o
Subtotal $80,000 A
Contreactaor Overhsad, Profit, Bonds, =
Enginaering & Construction Surveltilance X 1.20 o
Cantingsncy X 1.25
ESTIMATED CAPITAL CDST 190,00
30-YEAR POST-CLGSURE MGNITORING & MAINTENANCE
Ground watar sonitoring 7 wvants 336,200 $253,400
Stormweter monitoring 7 avants $7,6800 353,200
Subtotal $308,600
Contingency X 1,88
Enginearing & Construction Surveiliunce X 1.20
TOTAL POST-CLOSURE COSTS 8480,000 Roundsd
Presaent Valuas Post—-Closurs Couts 4280 ,000
TOTAL ESTIMATED ALTERNATIVE COST 650,000
Present Yalue Estiasted Altsrnative Cost $370,000
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8375 TABLE 6-3

ESTIMATED TOTAL CUST
ALTERNATIVE 8 - SOIL WIXING

The ectimated total cost is the gum of capitel cost, the cost of 30 years of annual
msintesnance and savan monitoring events {1, 3, 6, 10, 15, 20 and 30 years after
closura), Atl costs are sarly §988, sxcept sg¢ noted. "Total® costs sseume present voalue

after i = inflation, "fresent valua' costs aseumes 1 = 5%

Quantity Units Unit Cost Cast Notes
CAPITAL COST
Mabtlizetion/Demobilization 850,000 Allowenca
Haul roads 2,500 ft 9,70 24,000 PRounded
Maintenance roads 5,000 ft 15,40 77,000
Run=on 7/ run—off control 5,000 Lr 6,10 26,000 3 berm + ditch (roundsd]
Orum handling 600,000 Intsct drums
Liner 4,781,000
Hix sludge with eoil 2,008,000
Supplemental pond fill 8 Mo fill noaded
Cap pond 3,842,000
Site utilities & Tacilities 1,108,000
Restors disturbed aress {topsoil
and revegatation]) 4,00 ac $14,6500 58,000
Jatty system 400,000
Plug existing wonitor wells 12,00 oasch 81,500 18,000
Install rew agnitor walle 12,00 aach %3 ,500 42,000
Fencing 10,000 f 7 .40 74,000
Subtotal 43,108,000
Contractar Overhead, Profit, Bonds,
Enginesring & Conatruction Survefliance X 1.20
Contingancy X 1.25
ESTIMATED CAPITAL COST $19,862 ,000
I0-YEAR POST-CLOSURE MONITORING & MAINTENANCE
Ground wetar sonitoring 7 oevents 38,8200 263,400
Storewatar moni toring 7 avants 7,800 $53,200
Cap maintanance 27 acre~yr 186 101,000
Jott gystem meinkanence 1 yaer $1,000 30,000 Allowsncs
Sitea maintenanca 100 acre~yr 76 226,000
Subtotal 862,809
Contingancy X 1.2
Enginearing & Canstruction Survaillance X 1.20
TOTAL POST-CLOSURE COSTS $584,008 Roundad
Praasnt Valus Poet-Clasura Coste $E664,000
TOTAL ESTIMATED ALTERNATIVE COST $20,6868,000
Present Value Eatimated Altarnative Coet $20,216,000
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B375 TABLE 6-4

ESTIMATED TOTAL COST
ALTERNATIVE € - STABILIZATION

The estimated total cost 1g the sum of capital cost, ths rost of 30 yesrs of snnual
maintenance and five momtoring events (1, 3, 10, 20 and 30 yesrs ofter

clasure], All costs are early 13988, except as noted, "Total” costs sssums present value
aftaer + = inflation, "Prescat velua®™ costs asuumas 1 = 5%

Cuantity Unite Unit Cost Cast Notas
SAPITAL COST ————
Mobitizetion usmobilization 0,000 Allowence
Haul rosds 2,500 ft 3,79 24,000 Roundad
Haintanance rasds 8,000 ft 15,40 77,000
Run—on / cun—off control 5,000 1 4 % .10 26,000 3' besrm + ditch [raunded]
Drum hsndling 500,000 Intact drums o
Liner 744,000 <t
Scebilize sludge 44,000 cy $85.00 3,740,000 o
Supplemental pond fill 147,000 cy $4,.50 g82,000 —
Cap pond 3,842,000
Site utilities & facitities 4,688,000 Ml
Restors disturbad erees (topsoil o
and revagetation) 4,00 ac 14,500 58,000
Jotty system 480,000
Plug existing monitor wells 12,90 each $1,500 18,000
install new monitor welle 12,00 each 3,500 42,000
Fencing 1¢,000 re 37 .4D 74,000
Subtotel $11,5886,000
Contractor Ovarhead, Profit, Bonds,
Enginearing & Constructian Surveillance X 1.20
Contingency X 1.25
ESTIMATED CAPITAL COST $17,983,000

30-YEAR POST-CLOSURE MONITORING & MAINTENANCE

Ground watar monitoring 5 aventas 36,200 $1861,060
Stormwater monitoring 5 eveants 97,800 36,000
Cap maintenance 27 acre-yr 125 104,000
Jetty systam msintanance 1  year $1,000 30,000 Allowance
Sita msintanance 100 acre-yr $75 225,000
Subtotat $575,000
Cantingency X 1.25

Enginesring & Construction Surveiliance X 1.20

TOTAL POST-CLOSURE CDSTS $883,000 Aoundad

Prasent Valus Post-Ciosure Coste $473,000
YOTAL ESTIMATED ALTERNATIVE COST $18,858,000
Presunt Value Estimated Alternativa Coat $19,468,000

b




a7t TABLE 6-8

ESTIMATED TOTAL COST
ALTERNATIVE O - BIOTREATMENT

Tha astimated totsl cost is the sum of cepitsl cost, tha cost of 30 years of annusl
maintenance and fiva monitoring events [1, 3, 10, 20 and U years after

ctoeural, ALl costa are eariy 1888, except as noted, "Total" costs assume present veslue
after § = {nfiation. "Presant velue™ costs esgumes i = 5%

GQuantity Units Unit Cost Cost Notes
CAPITAL COST
#obilization/Demobilization 850,000 Allowance
tHaul roade 2,500 rt 9,70 24,000 Rounded
Maintensnce roads 5,000 ft $15.40 77,000
Aun=-on / run—-off control 5,000 Lf 35,10 28,000 3' berm + aitch [rounded)
Drum handling 00,000 Intect drums
Biotreataant 9,815,000
Linar 534,00C
Supplemantal pond 1Ll 161,000 cy $4.50 725,000 )
Cap pond 3,842,000 A
Site utilitiss & facilities 2,047,000
Resters disturbed sreas ftopeoil Q
end ravegetation] 4,00 ac $14,500 58,000 -«
Jstty system 493,000 -
Plug existing monitor welis 42,00 each $1,500 18,000 ')
Instail new monitor walls 12,00 esach $3,500 42,000
Fancing 10,000 ft $7.40 74,000
Subtotal $10,322,000
Contractor Overhead, Profit, Bonds,
Engingering & Construction Surveillance A« 1.20
Contingancy X 1.28
ESTIMATED CAPITAL CDST $27,483,000

30-YEAR POST-CLOSURE MONITOHING & MAINTENANCE

Eround water monitoring 5 gvants $36,200 $161,000
Storewetar monitoring 5 events $7,600 $38,000
Cap maintenarce 27 ascre-yr $126 101,000
Jetty gystem maintenance 1 yasr #1,000 30,000 Allowance
Site meintanance 100 scre-yr 75 225,000
Subtetal 4675,000
ontingency X 1.25
Enginsaring & Construction Survaillance X 1.20
TOTAL POST-CLOSURE COSTS 883,000 Roundad
Prosant Valus Post-Closurs Costs $473,000

TOTAL ESTIMATED ALTERNATIVE CO6T $28,348,000

Present Valus Estimsted Alternstive Coat 327,888,000
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8375 TABLE E-6

ESTIMATED TGTAL COST
ALTERNATIVE £ - SOLVENT EXTRACTION

The sstimated totel cost is the sum of capital cost, the cost of 30 years of snnusl
meintenance and five monitoring avents (1, 3, 10, 20 and 30 yeare sfter

closure], Atl coste srs esrly 19688, axcept as noted, "Totsl™ costs sssume present valus
after i = inflation, "Prassnt veius® costs sssumes i = 5%

Quantity Units GUnit Cost Cost Notes
CAPITAL COST S—
Mob/Dencb, exclusiva of Salv, Extr, $50,000 Allowance
Haul raade 2,500 ft 99,70 24,000 PRounded
Hatntenance towsds 5,000 fv "s5,40 77,000
Run=on / run-off control 5,000 ¥ 4 $6.,10 26,000 3* berm + ditch (rounded)
Drum handiing 410,000 Intaot drums
Isolate sludge 1,168,000
Solvent extract/Incinerste/Stabilize 14,199,000
Scrubber ash to maip pond 426 cy $4,50 2,000
Supplemental pond fill 177,000 cy 24,50 797,000 A
Cap pond 3,842,000 Tg
Site utilities & facilities 2,736,000 o
Restore diaturbed areas [topsoil <«
and revegetation) 4,00 ac $14,500 58,000
Jetty system 480,07 A
Plug existing monitor wells 12,00  each 1,500 18,000 o
Install new monitor wells 12,00 oach $3,600 42,000
Fancing 10,000 ft $7.40 74,000
Fire protectiaon 50,000
Subtotal 423,763,000
Contrector Overhead, Profit, Bonde,
Enginsering & Construction Surveiilance X 1.20
Contingency X et
ESTIHATED CAPITAL CDST 435,845,000

30-YEAR POST-CLOSURE HONITORING & MAINTEMANCE

Ground water monitoring 5 evente $368,200 $184,000
Stormwater monitoring 5 events $7,800 $38,000
Cap maintananca 27 acre-yr 31885 401,000
Jatty system msintenancs 1 year ¢1,000 ae,000 Allowsnce
Site maintenance 100 acre-yr 875 226,000
Subtotal #4575 ,000
Cantingancy X 1.25
Engineering & Construction Surveillance X 1.20
TOTAL POST-CLOSURE COSTS $863,000 Roundad
Presant Value Peost—Closurs Costa $473,000

TOTAL ESTIMATED ALTERNATIVE OOST $36,5008,000

Present Value Estimated AlLternative Cost $368,118,000
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I 8375 TABLE 6-7
ESTIMATED TOTAL COST
I ALTERNATIVE F - TNCINCRATION
The estimsted totsl cost e the sum of c=>ital cost, the cost of 30 years of annual
maintensnce end five monitoring events (1, 3, 10, 20 and 30 years sfter
l closure}, AllL costs sre esriy 1988, except as noted, “Total' Coste assume pressnt value
after i = infletion, "Precent value® costs assumes i = 5%
l Quentity Units Unit Cost Cost Notes
CAPITAL COST ————
Mobilization/Demobilizatian 850,000 Allowance
l Haul roads 2,500 ft 39,70 24,000 PRounded
Maintenance roads 5,000 ft $15.,40 77,000
Run-on / run-off control 5,000 Lf 5,10 28,008 3’ berm + ditch (roundec
l Orum hendling 140,000 Intact drums
Isolata sludge 1,168,000
Incinaration 12,810,000
Scrubber agh to asin pond 420 cy $4.60 2,000 o
Off—-site incinerator ash disposatl 12,000 cy $187 2,239,000 W
Supplementsl pond €Ll 185,000 cy 4. 50 833,000
Cap pond 3,842,000 o
I Site utilities & fecilities 3,880,000 ~
Restore disturbed areas {topsotl -«
and revegetatian) 8,00 ac $14,500 148,000 &)
l Jatty system 490,000
Plug existing monitar welils 2.2 gach $1,500 18,000
Install new monitor wells 12,00 each 3,500 42,000
Fencing 10,000 ft $7.40 74,000
Fira protection systes 50,000
Subtotsl $£5,831,000
l Contractor Overhead, Profit, Bonds,
Engineering & Canstruction Survaillance X 1.20
Contingancy X 1,25
l ESTIMATED CAPITAL COST 438,747,000
30~YEAR POST-CLOSURE MONITORING & MAINTENANCE
I Ground water monitoring 5 events $38,200 %181 ,000
Stormwser monitoring 5 avents §7,600 38,000
Cap mainienance 27 acre-yr e 164,000
l Jotty eystem maintenancse 1 yaar $1,000 30,000 Atilowance
Siie maintensnce 400 ecre~-yr 75 225,000
Subtatel 4575 ,000
Contingancy X 1.25
Enginsering & Canatruction Survaetllance X 1.20
I TOTAL POST-CLOSURE COSTYS $663,000 Roundad
Prassnt Veius Post—Closure Costs 473,000
l TOTAL ESTIMATED ALTERNATIVE COST 438,810,000
Present Valus Eastimatad Alternative Cost $39,220,000
l 6-41




Appendix G contains the development of the estimated total cost
for each alternative. This appendix includes a summary table,
alternatives’ costs, options’ costs, derived unit costs and unit
costs. Special concerns about present worth analysis of costs
and about the cost of incineration are discussed in the follow-
ing paragraphs.

For this Feasibility Study the following present worth assump-
tions were used:

o term = 30 years
o interest rate = 0
0 inflation = after-tax interest rate

The 30 year term is consistent with the post-closure care period
prescribed under the RCRA program. Historically in this country
inflation is approximately equal to interest paid on certifi-
cates of deposit after corporate taxes are deducted. A PRP
group which funds the remediation and long-term maintenance of a
Superfund site typically creates a sinking fund or trust fund at
the beginning or end of site remediation. This sinking fund is
typically invested in insured securities, and is calculated to
be sufficient to pay for the annual O0&M costs for a designated
period of time. Since a PRP group can not have non-profit sta-
tus under the current tax law, it must pay taxes on the interest
earned.

Since inflation is a very real economic phenomenon, a PRP group
must set aside funds to provide for future increases in annual
O&M costs. Historically, interest on invested securitjes is
typically greater than inflation by one-third to one-half. cCur-
rent corpcrate tax rates are 34%. These taxes are either paid
by each member company or by the PRP group directly. After
taxes are deducted from interest earned, the nat interest earned
on the invested funds approximately offsets the increased annual
costs due to inflation. On this basis, i = 0 in the present
worth formula. Following these assumptions, the 30~year present
worth of an 0 & M cost of $1l/year is $2¢.

Alternately, if one were to use the Federal government’s guide~
lines for calculating present value for 30 yvears using 8% inter-
est and 0% inflation, the present worth of a $l/year expenditure
for 30 years is $11.26. As this illustrates, neglecting infla-
tion will cause annual ¢ & M costs to be understated, possibly
resulting in the selection of a remedial plan that has lower

capital or first year costs and higher annual or recccurring O
& M costs.

For clarity, the cost calculations and summaries are presented
both ways.




6.3.2 Sensitivity Analysis

Capital Cost Sensitivity Analysis

The cost estimates presented in the FS are to represent +50%/-
33% accuracy, so these are the sensitivity 1limits chosen.
Table 6-8 shows that while the relative cost rankings are not
altered by the changes in capital costs, the absolute dollar
increases between alternatives are significant. For example, if
the estimated capital cost escalates 50%, the Stabilization
alternative increases $9.0 million while the Incineration
aliernative increases $19.4 million, The higher the initial
estimated alternative cost, the greater the absclute cost
increases when the higher estimating accuracy percentage is
applied.

O & M Cost Sensitivity Analysis

The costs were varied within the same +50%/-33% estimate accur-
acy range as the capital costs. Table 6-9 reflects very little
total cost sensitivity to O&M cost variability since O&M repre-
sents a small cost relative to the overall total cost.

Discount Rate Sensitivity Analysis

The discount rate utilized for the present worth calculations
was varied in a range from 3% to 10%. Table 6-10 reflects the
fact that the total cost is not sensitive to this range of
discount rates.

Sludge Volume Sensitivity Analysis

Since there 1is uncertainty about the total volume of sludge to
be handled, a reasonable sensitivity range of volumes was deter~
mined to be from a slightly less volume than currently estimated
to twice the volume currently estimated. Table 6-11 shows that
the total cost of the Solvent Extraction and Incineratiocn alter-
natives are more sensitive to pond sludge volume increases than
the other alternatives. For example, if the sludge volume is
doubled, the Stabilization alternative total cost increases $5.5
million (29.1%) while the Incineration alternative increases
$19.9 million (50.3%). The higher unit costs for the actual
treatment phase for Solvent Extraction and Incineration alter-
natives causes them to be more sensitive to total cost changes
caused by sludge volume changes.
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B37% TABLE 8-8
CAPITAL COST SENSITIVITY ANALYSIS
ALT. €~ ALY, D -  MT, E~
TABLE 8-1 ALT, A~ AT, B - STARI- 8l0- SOLVENT  ALT, F -
COST CHANGE ND ACTION SOIL MIXING LIZATION TREATHMENT EXTRACTION INCINERATION
{a] [ WL} {ewIL) { MIL) {oMIL) {omrL} {WIL)
Totsi {(b] 0.8 20,7 $18.9 228.3 6.5 $36.8
s0% $0.8 90,5 ®°7.9 42,1 w2 59,0
oas 0.6 204,.2 %e3.9 38,0 848.5 %06
ox 0.8 20.7 *e.0 28,3 t38.5 $08.8
-20% 0.5 $16.7 $15.3 $22.8 29,4 $31.8
-33% 0.5 $14.2 $12,9 $18.3 ©24,7 $28.8

{a] The Teble 8-t prasent velue total cost for ssch slternativa
for the pesrcent chengs shown in capital costs
[b] Arfter—tsx { = infletion
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8375

TABLE 8-0
OSM COST SENSITIVITY ANALYSIS

ALT. C - ALT, D ~ ALT, E ~

TABLE 5-1 ALT. A - ALT, B - STABI- a1o- SOLVENT ALY, F -
COST CHANGE NO ACTION SOIL HIXING LIZATION TREATMENT EXTRACTION INCINERATION
[a] (1L fmIL) (WIL) (mIL) (1L} {aurL)
Total {b] 0.8 20,7 $18.9 $28.3 8,5 $30.8
50% 30.8 ©21.2 $18.3 28.8 8.5 $40.0

263 w,7 $20.8 19,1 $28.8 38,7 838,89

oz $0.8 $20.7 $18.8 $28.3 88,5 38,9

~20% 0.5 20.5 8.7 28,2 06,3 9.4

~33% 0.4 $20.3 #a.g 28,1 $38.2 8,3

{8] The Teble 8-1 pragent valus total cost for
for the percent change shown in Q&M costs
inflation

[b] After—tax § =

ssch altsrnative
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TABLE 8-10
PRESENT WORTH DISCOUNT RATE SENSITIVITY AMALYSIS

AT, C- ALT.D- AT, E -

DISCOUNT AT, A- AT, B - STABI~ 810- SOLVENT
RATE [a] NO ACTION SOIL MIXING  LIZATION TREATMENT  EXTRACTION
(%) (wIL) (oMIL) (1) (MIL) [mIL)

ALT, F -
INCIKERATION
{emIL)

Total [b] 0.4 $24J,2 #a.s 28,0 8.1

e 3 %0.4 20,3 $15.8 28.1 8,2
4% %0,4 $20.3 Ma.5 28,0 we.2
5% 0.4 2.2 8.5 $28.0 38,1
a% 0.3 29,2 8.4 $27.9 Q0.1
4 ]
%
;]

%0.3 $20.1 $18.4 7.9 98,0
0.3 20,1 $18.4 327.8 36,0
0,3 20,1 8.3 27.8 31,0
1% 90,3 0.0 8.3 7.8 $38.0

[a] A range of discount rates is used to calculate pressnt
worth totel cost for each alternative in Teble 6-2
[b] ¢ = 5%

ma .2

$38.3
$39.3
Q28,2
38,2
98,1
$38 .1
539,14
$36.1
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B375

POND

TABLE

68-11

SLUDGE VOLUME SENBITIVITY ANALYBIS

ALT. G- ALT- D~ M.T. E ~
SLUDGE ALT, A - ALT, B - STABI~ BI0- SOLVENT ALT, F -
VOLUME fa] NO ACTION SOIL KIXING LIZATION  TREATMENT EXTRACTION INCINERATION
(vD3) (sMIL) (oMIL) [ sMIL) (sMIL} [(smIL) (MMIL)
Totsl {b] $0.6 $20.7 $18.9 $28.3 $38,5 39,8
26,000 .8 $18,2 7.0 $28.3 32,8 82,7
30,000 $0.8 $20.7 $18.9 328.3 838.5 $39.6
40,000 .8 $22.1 20,7 $32.4 840.5 $45.1
50,000 %0.8 $23 .5 $22.8 35,9 $46 .1 $53,2
80,000 0.6 $24.8 $24.4 7.8 48,2 $59.5
[a] Pond sludge and flosting ol and emulaton volume (30,000 cy)

16 varied, while elly surfece g
soil under tha pand volum

{b] After—tax 1

otl, evaporatign
ofltotsl 14,000 cyl
= inflation

ers held constent,

system sludge and affacted

e ek T A b R S L o 4ty
e L b ias % E LR bt e
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6.4 Summary of Comparative Analysis

Table 6-12 contains a summary of the ranking of alternative per-
formed in Section 6.2. In terms of the remedial objectives, all
alternatives except No Action satisfy the regulatory objectives
through compliance with ARARs. Similarly, all alternatives ex~-
cept. No Action satisfy the risk-based objectives and, when im-
plemented, would be fully protective of human health and the
environment for as long as maintenance continues. In terms of
long-term effectiveness, as well as toxicity, wnobility and
volume reduction, No Action and Soil Mixing are the least effec~
tive remedies. Stabilization is slightly more effective because
there is greater reduction of mobility. Biotreatment is a rela-
tively permanent remedy in that the only constituent of concern
that will remain after treatment is PCBs. PCBs are very immo-
bile due to an extremely high soil partition coefficient and low
water solubility, and mobility is further controlled by a cap
which would reduce any infiltration. Solvent Extraction and In-
cineration result in the greatest toxicity, mobility and volume
reduction, thereby resulting in the greatest possible long-term
effectiveness and permanence.

Among the other criteria considered, the ranking varied among
the alternatives with costs generally increasing from alterna-
tive A through F (ranging from $400,000 to $39,200,000 on a
present value basis). The more costly alternatives (especially
Incineration and Solvent Extraction), while technically achiev-
able, present special implementability problems and generally
take longer to implement, decreasing their short-term effec-
tiveness.

E778

011059



T M on o>

Mmoo

No Action

Sait Hixing
Stabilization
Biotrestmant
Solvent Extraction
Incineratian

No Actian

Spil Mixing
Stabilization
Biotrsatment
Solvent Extraction
Incinarstion

NOTES:

g
]
.

Sunmary Ranking of Altarnetives

TABLE 6-12

Compli- Toxfcity Short- Long=Tera
ance Hebitity Tomm Effuc~
With or Volume Effac— tivensus,
ARARs Reduction tivensss Parmansnce
. = + -
. . + o=
- */- * +
. + .
. + - +
Overalt
Protection of
Impienant— Human Health,
ability Cast Enviromeant
+ - -
* - /-
+ - [ ]
L ] L ] +
- - +
- - +,

Alternative should exceed a criterion in compariacn to other altarnatives,

Alternative should messt tha selaction criterion,

Alternative will not mest & criterion, or will not meet & criterion
as well a8 other siternatives.
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